
194879 

111, 

Suite 201, 1090 King Georges Post Road, 
sMEdison, NJ 08837, • (201) 225-6116 • FAX (201) 225-7037 

DESIGNERS/CONSULTANTS 

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION 
EPA CONTRACT 68-01-7367 

t 

TO : Tot /20T0l/r, USE?/} #£619*1 7L 

SUBJECT: Documentation of Transmittal 

j SITE: Toon. QmPeK/Khf 
j : TDD#: 0 2 ' W Z - / 0 £ 

DATE: OmdLTtl 3 , 
The purpose of this memo i s to document the transmittal of 
the following: 

- Letter Report DCN#_ 

OSC Report Draft/Final DCN# 

Photographs 

Analytical Data 

P0LREP 

Safety Plan DCN# 

Community Relations Plan DCN// 

Sampling Plan DCN# 

Sampling Report DCN//-

Action Memorandum DCN/ 

SPCC Report 

Site Maps 

other QQp/Fh Of ?£&7d&n~/NfdfiM/hfldri FfaM 
c c : TAT PM 

TflT Fti£~ trtCLtfdFz • PMfil, Tint <£flrt&l 

Roy F. Weston, Inc. 
MAJOR PROGRAMS DIVISION 
In Association with I C F Technology, Inc., C C . Johnson & Malhotra, P.C., Resource Applications, Inc., 
and R.E . Sarriera Associate^ 
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Suite 201, 1090 King Georges Post Road, 
Edison, NJ 08837 • (201) 225-6116 

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION 
EPA CONTRACT 68-01-7367 

FROM:^) p£WZ kz?A*c4 ,~wrPM i, THOMAS MMWJATQL 

SUBJETJT: Documentation of T r a n s m i t t a l 

S I T E : 

TDD#: O?-$9OZ-/0Q. 

DATE: frtirtfi 

The purpose of t h i s memo i s to document the t r a n s m i t t a l of 
the f o l l o w i n g : 

L e t t e r Report DCN# 

OSC Report D r a f t / F i n a l DCN#_ 

Photographs 

y An aly t i c a 1 Data ~C&M?t£1£ P / f r f t ft®M f 

POLREP S/ya^/^/J/vrd. 

Safety Plan DCNJ 

Community Relations Plan DCNJ 

Sampling Plan DCN#__ 

Sampling Report DCN# 

Action Memorandum DCNi 

SPCC Report 

Site Maps 

Other 

cc: TAT PM 
TDD F i l e 

Roy F. Weston, Inc. 

SPILL PREVENTION & EMERGENCY RESPONSE DIVISION 
In Association with ICF Technology, Inc., C C . Johnson & Malhotra, P .C, Resource Applications, Inc., 
Geo/Resource Consultants, Inc., and Environmental Toxicology International, Inc. 



Thermo Analytical Inc. 

Skinner A Sherman Laboratories Inc. 
1 30&S^c<srKi Avenue 

1 1 !; Post Office Box 521 

j iVa/f/iam, M/\ 02254-0521 

i (617)890-7200 

Federal Express A i r b i l l #2689432885 

22 May 1989 

-United Stated Environmental Protection Agency 
Contract Laboratory Program (CLP) 
Sample Management Office (SMO) 
300 North Lee Street 

' AlexandriaVA "-"22313 ••«*~"v.-*»~ ...t.T-.̂,..v>r..., -̂.v.̂-v...̂-.,*..*,.̂  *• 

Attention: Linda Boynton 

Dear Ms. Boynton: 

Enclosed i s the Sample Data Package for" the Inorganic Analyses o 
SAS #4606-B. Thelsample were analyzed under Skinner and Sherman 
Work Order #89050156,/ 

Please feel free to c a l l i f there are any questions concerning 
the enclosed. 

Sincerely, 

f—SKINNER AND SHERMAN LABORATORIES . . . 

Richard Purdy \ 
Contract Laboratory Program 
Program Manager I. 

end. " V '". ;--•<;--- - "V '. "\ ' " :'• 

RP/cd 

cc: Data Audit Staff, EMSL-LV, Federal #2689432896 
Richard Spear, USEPA Region I I , Federal #2689432900 



U.S.. EPA - CLF 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: 3K.INER Case No.'.: 

7/87 SOW No,, : 
• t 

EPA Sample No. 
01A 
01 AD 
01AS 
02A 
03A 

—-04A 
05A 
• 6A 
07A 
08A 

... 09A ... 
09AD "' 
• 9AS . 
EXBLK 
EXDUP . . 

C o n t r a c t : 68-WS-0006 

SAS No, .: 46Q6B SDG No. 01A 

•̂K;* .•leaves-: 

Lab Samo 
05056-
05056-
05056-
05056-
05056 

,05056-
05056-
05056-
.05056-
05056-
05056-
05056-
05056-
05056-
05056-

l e ID. 
01S 
01S2 
01DS 
02S 
03S 
04S 
05S 
06S 
07S 
08S 
09S 
09 S 2 " 
09DS 
11S 
10S 

Were1 ICP i n t e r e l e m e n t c o r r e c t i o n s a p p l i e d ? Yes/No YES 

Were ICP background c o r r e c t i o n s a p p l i e d ? • . -; - - Yes/No YES 
- j I f yes-were raw d a t a . g e n e r a t e d b e f o r e . , „„,._.!_.. .,„ 

| a p p l i c a t i o n of background c o r r e c t i o n s ? Yes/No NO 

Comments: 
THIS IS AN EP TOXICITY AND RCRA CHARACTERIZATION SAS CASE. A SUMMARY 
OF THE RESULTS AND THE RCRA CHARACTERISTICS CAN BE FOUND FOLLOWING 
FORM XI 

Release of t h e da t a c o n t a i n e d i n t h i s hardcopy data package and i n the 
comp u t e r - r e a d a b l e d a t a s u b m i t t e d on f l o p p y d i s k e t t e has been a u t h o r i z e d by 
th e L a b o r a t o r y Manager or t h e Manager's designee, as v e r i f i e d by t h ^ 
f o l l o w i n g .signature.; ,.̂ /̂.. •. _ ....... .. 

Lab Manager: 

, as v e r i f i e d by t t 

Date: " ^ v " ~ a ^ 

COVER PAGE - IN 7/87 



U.S. EPA CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No. : 
| 

M a t r i x ( s o i l / w a t e r ) : WATER 

. • j . 
L e v e l Clow/med): 

C o n t r a c t : 63-W8-0QQ6 

SAS No.: 4606B 

EPA SAMPLE NO. 

01A 

SDG Mo.: 01A 

Lab Sample ID: 05056-01S 

Date Received: 05/03/89 

f 
% S o l i d s 

LOW 

0.. 0 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg d r y w e i g h t ) : UG/L 

1CAS No. A n a l y t e C o n c e n t r a t i o n c 0 M : 

!7429-90-5 Aluminum NR ! 
; 7440-36-0 Antimony,,,- -NR ! 
!7440-38-2 A r s e n i c 5.'30 B s * F •: 
!7440-39-3 B a r i u m 500.00 U NS F : 
!7440-41-7 B e r y l 1 i u m NR ! 
!7440-41-7 Cadmium -: . v - ,• 14. 40 NS F : 
!7440-70-2 C a l c i u m NR 1 
!7440-47-3 Chromium 13. 10 NS F ! 
!7440-48-4 C o b a l t NR : 
i 7440-50-8 Copper NR ! 
!7439-89-6 I r o n NR ! 
!7439-92-1 Lead . . 47.40 NS F i 
!7439-95-4 Magnesium ..".'.„' ; "Z 'S- ": NR ! 
!7439-96-5 Manganese NR ! 
!7439-97-6 M e r c u r y 0 . 20 u CV ! 
!7440-02-0 N i c k e l .... .. . .... ... .. NR ! 
!7440-09-7 P o t a s s i u m NR ! 
!7782-49-2 S e l e n i u m "' " " 3. 80 B NS • F. ! 
!7440-22-4 S i 1 v e r -.' . 7 20. 00 U N*S F ! 
!7440-23-5 - Sodium . . . „ . ; — . . . . u — „ . NR ! 
!7440-28-0 T h a i 1 i u m NR 1 
:7440-62-2 Vanadium NR ! 
!7440-66-6 Z i n c NR 1 

C y a n i d e 

• • • : . -
NR : 

C o l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA - CLP 

EPA SAMPLE MO. 
INORGANIC ANALYSIS DATA SHEET 

Lab iNamer SKINNER & SHERMAN LABS. 

.ab Code: 5KINER Case No. 

C o n t r a c t : 68-W8-0006 

SAS No. .: 46066 

Matqix [ s o i l / w a t e r ] : WATER 

Le v e l (low/rned): LOW 
i, 

% S o l i d s : 0.. 0 

SDG No.: 01A 

Lab Sample ID: 05056-02S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg dr y w e i g h t ) : UG/L 

ICAS No. A n a l y t e C o n c e n t r a t i o n c Q M ! 

!7429-90-5 Aluminum NR ; 
17440-36-0 . Ant imony . . ^ „ . . . . . . . ' . . ' , . . . • , . . NR : 
17440-38-2 A r s e n i c ' " " l 5 . 20 F T 
;7440-39-3 B a r i u m 1720.00 NS F ! 
i 7440-41-7 B e r y 1 1 i u m NR ! 
17440-41-7 Cadmium . ..- 4. 00 B N+ ... F ! 
:7440-70-2 C a l c i u m NR ! 
'7440-47-3 Chromium 5. 00 U NS F ! 
!7440-48-4 C o b a l t NR : 
17440-50-3 Copper NR ! 
I 7 4 3 9 - 8 9 - 6 I r o n NR : 
I 7439-92-1 Lead . ...... . . ... , . .39. 50 NS ... F . ! 
!7439-95-4 Magnesium '." . ; -. NR ! 
!7439-96-5 Manganese NR ! 
;7439-Q7-6 M e r c u r y 0. 20 u cv: 
i 7440-02-0 N i c k e l NR : 
!7440-09-7 P o t a s s i u m _ . . . NR ! 
!7782-49-2 S e l e n i u m " - - • - ' 1 . 20 B NS F ! 
17440-22-4 S i l v e r 33.20 N*S F : 
17440-23-5 Sodium .... 

. ̂ .. .. _•,..—».• ... 
NR ! 

17440-28-0 T h a i 1 i u m NR ! 
!7440-62-2 Vanadium NR ! 
!7440-66-6 Z i n c 

C y a n i d e 
NR : 
NR ! 

C o l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s ; 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No.: 

M a t r i x ( s o i l / w a t e r ) : WATER . 

Level (iow/med): LOW 

% S o l i d s : 0. 0 

EPA SAMPLE NO. 

03A 
C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

Lab Sample ID: 05056-03S 

Date Received: 05/03/89 

I 
C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg dr y w e i g h t ) : UG/L 

! CAS No.. A n a l y t e C o n c e n t r a t i o n c 0 M 1 

i 7429-90-5 Aluminum NR : 
! 7440-36-0 . Ant imony . . . -..".' . ..., NR ! 
! 7440-38-2 A r s e n i c '*27'. 40 ",ws'"""""'°' • F 

!7440-39-3 Barium 3840.00 NS F ! 
1 7440-41-7 B e r y l l i u m NR ! 
! 7440-41-7. Cadmium 16.80 NS .. F : 
!7440-70-2 Calc ium NR I 
!7440-47-3 Chromium 114.00 N + F : 
! 7440-48-4' Cobalt NR : 
17440-50-8 Copper NR ! 
!7439-89-6 I r o n NR ! 
!7439-92-1 Lead .1010. 00 N+ F ! 
!7439-95-4 Magnesium - •- ;• 

- • 
NR ! 

17439-96-5 Manganese NR : 
17439-97-6 Mercury 0.20 u cv: 
!7440-02-0 N i c k e l NR : 
!7440-09-7 Potassium NR ! 
17782-49-2 Selenium .1. 10 u N+ - - F i 
17440-22-4 S i l v e r 65.00 N*S " F : 
!7440-23-5 Sodium NR i 
!7440-28-0 Thai1ium NR : 
17440-62-2 Vanadium N R : 
17440-66-6 Zinc NR ! 

Cyanide NR ! 

C o l o r B e f o r e : COLORLESS 

Colojr A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

T e x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS, 
f 

Lab bode: SKINER Case No.: 
il 

M a t r i x ( s o i l / w a t e r ! : WATER 

C o n t r a c t : 68-W3-0006 

SAS No.: 4606B 

EPA SAMPLE MO 

04A 

Leve 1 flow/med): 

SDG No.: 01A 

Lab Sample ID: 05056-04S 

Date Received: 05/03/89 LOW 

% S o l i d s : 0.0 

C o n c e n t r a t i o n U n i t s Cug/L or mg/Kg dry weight"): UG/L 

ICAS No. A n a l y t e C o n c e n t r a t i o n C Q M : 

!7429-90-5 Aluminum NR ! 
!7440-36-0 Ant imony NR l ; 

!7440-38-2 A r s e n i c ' ; " 1 J 9 0 B F "!'' 
!7440-39-3 B a r i u m 1570.00 NS F : 
17440-41-7 B e r y 1 1 i u m NR : 
!7440-41-7 Cadmium 13.40 N + F : 
!7440-70-2 C a l c i u m NR. i 
!7440-47-3 Chromium 5.10 B NS F : 
!7440-48-4 C o b a l t • NR ! 
I 7440-50-8 Copper NR : 
!7439-89-6 I r o n NR ! 
!743^-92-1 Lead 192.00 NS F : 
!7439-95-4 Magnesium NR : 
!7439-96-5 Manganese MR ! 
;7439-97-6 M e r c u r y 0. 20 U cv: 
!7440-02-0 N i c k e l NR ! 
!7440-09-7 P o t a s s i u m NR : 
17782-49-2 S e l e n i u m - 1.40 B N + F i 
!7440-22-4 S i 1 v e r 66. 60 N*S F ! 
.! 7440-23-5... Sodium NR : 
!7440-28-0 T h a i 1 i u m NR : 
!7440-62-2 Vanadium NR : 
!7440-66-6 Z i n c 

C y a n i d e 
NR : 
NR ! 

C o l o r B e f o r e : COLORLESS 

Col o r A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT""' 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

T e x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U. S.. EPA. - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER &. SHERMAN LABS. 

Lab Code: SKINER Case No.: 

M a t r i x ( s o i 1 / w a t e r 1 : WATER 

L e v e l (Low/med): LOW 

% S o l i d s : 0. 0 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B 

EPA SAMPLE NO. 

05A 

SDG No.: 01A 

Lab Sample ID: 05056-05S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s fug/L or mg/Kg dry w e i g h t ) : UG/L 

!CAS No. A n a l y t e C o n c e n t r a t i o n C Q M ! 

i 7429-90-5 Aluminum NR : 
!7440-36-0 Ant imony NR 1 
!7440-38-2 " A r s e n i c '" 3.'60 B S ' '"'' :" F ' : 
!7440-39-3 Barium 500.00 U N+ F : 
I 7440-41-7 Beryl, 1 ium NR : 
!7440-41-7 Cadmium 7. 10 B N + F : 
!7440-70-2 Calcium NR : 
!7440-47-3 Chromium . 5.20 B NS F : 
17440-48-4 Cobalt NR ! 
!7440-50-8 Copper NR ! 
!7439-89-6 I r o n NR : 
!7439-92-1 Lead 161.00 NS F : 
!7439-95-4 Magnesium ....... ........ NR : 
!7439-96-5 Manganese NR : 
!7439-97-6 Mercury 0. 20 U cv: 
!7440-02-0 N i c k e l NR : 
!7440-09-7 Potassium NR ! 
17782-49-2 Selenium 1. 10 U NS F : 
!7440-22-4 Si 1ver 48.60 N*S F : 
!7440-23-5 Sodium NR ! 
!7440-28-0 Thai1ium NR ! 
!7440-62-2 Vanadium NR ! 
!7440-66-6 Zinc NR : 

Cyanide NR ! 

C o l o r B e f o r e : COLORLESS 

C o l o r A f t e r : COLORLESS 

Comment s: 
i . . 
EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA CLP 

EPA SAMPLE MO. 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS, 
i 

f ' • 
Lab Code: SKINER Case No.: 

M a t r i x ( s o i l / w a t e r ) : WATER 

Le v e l (low/med): LOW 

% S o l i d s : 0.0 

C o n t r a c t : 68-W3-0O06 

SAS No.. : 4606B SDG No.: 01A 

Lab Samole ID: 05056-06S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg dry w e i g h t ) : UG/L 

C o l o r B e f o r e : COLORLESS 

;. • ! 
C o l o r A f t e r : COLORLESS 

/ '!•• 
Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

!CAS No. A n a l y t e C o n c e n t r a t i o n C Q M : 

!7429-90-5 Aluminum NR ! 
I 7440-36-0 Ant imony NR ! 
17440-38-2 A r s e n i c 18. 70 S " F ": 
!7440-39-3 B a r i u m 500.00 U N + F 1 
!7440-41-7 B e r y l 1 i u m NR : 
! 7440-4.1-7 Cadmium 22.30 N + F . 1 
;7440-70-2 C a l c i u m NR : 
:7440-47-3 Chromium 6. 80 B NS F ! 
!7440-48-4 C o b a l t NR : 
!7440-50-8 Cooper NR : 
1743g_89-6 I r o n NR ! 
17439-92-1 Lead .. 328.00 NS F : 
;7439-95-4 Magnesium NR ! 
!7439-96-5 Manganese NR ! 
!7439-97-6 M e r c u r y 0. 20 u cv: 
!7440-02-0 N i c k e l NR 1 
!7440-09-7 P o t a s s i u m NR : 
i 7782-49-2 S e l e n i u m • 1.10 u NS F ! 
!7440-22-4 S i l v e r 20. 00 IJ N*S F ! 
17440-23-5 Sodium .. NR 1 
!7440-28-0 Tha11ium NR 1 
17440-62-2 Vanadium NR ! 
17440-66-6 Z i n c NR ! 

C y a n i d e NR 1 

T e x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No. : 

C o n t r a c t : 68-W8-Q006 

SAS No.: 46066 SDG No.: 01A 

Lab Sample ID: 05056-07S 

Date Received: 05/03/89 

M a t r i x ( s o i 1. / water 1 : WATER 
.! 
I 

L e v e l (low/med): LOW 

% S o l i d s : 0.0 
C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg d r y w e i g h t ) : UG/L 

1CAS No. A n a l y t e C o n c e n t r a t i o n C Q M 1 

i 7429-90-5 Aluminum NR : 
17440-36-0 Ant imony NR 1 
17440-38-2 " A r s e n i c 19. 90 S F ' 1 
!7440-39-3 B a r i u m 500.00 IJ N + F 1 
!7440-41-7 B e r y 1 1 i u m NR 1 
!7440-41-7 Cadmium 17.50 NS F 1 
I 7440-70-2 C a l c i u m NR 1 
17440-47-3 Chromium 10. 00 NS F 1 
!7440-48-4 C o b a l t NR ! 
17440-50-8 Cooper NR 1 
17439-89-6 I r o n NR 1 
17439-92-1 Lead . . 94.40 NS F 1 
17439-95-4 Magnes ium NR 1 
17439-96-5 Manganese NR 1 
17439-^7-6 M e r c u r y 0.20 u CV 1 
17440-02-0 N i c k e l NR 1 
17440-09-7 P o t a s s i u m NR 1 
!7782-49-2 S e l e n i u m 1. 10 u NS F 1 
17440-22-4 S i l v e r 37.80 N*S . F 1 
17440-23-5 Sodium NR 1 
17440-28-0 T h a i 1 i u m NR 1 
17440-62-2 Vanadium NR 1 
17440-66-6 Zinc NR 1 

C y a n i d e MR 1 

C o l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER h SHERMAN LABS. 

Lab Code: SKINER Case No.: 

M a t r i x ( s o i l / w a t e r ) : WATER 

i 

L e v e l (low/med): LOW 

i 
% S o l i d s : 0.0 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B 

EPA SAMPLE NO. 

08A 

SDG No.: 01A 

Lab Sample ID: 05056-08S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg d r y w e i g h t ) : UG/L 

!CAS No. A n a l y t e C o n c e n t r a t i o n C 0 M 1 

17429-90-5 Aluminum NR ! 
!7440-36-0 Ant imony NR ! 
!7440-38-2 A r s e n i c 1.60 u s F ! 
17440-39-3 B a r i u m 560.00 NS F : 

17440-41-7 B e r y l 1 i u m NR : 
! 7<-.40-41-7 Cadmium 3. 00 B NS F ! 
!7440-70-2 C a l c i u m NR : 
17440-47-3 Chromium 5. 00 U N+ F : 
I 7440-48-4 C o b a l t NR ! 
17440-50-8 Cooper NR ! 
17439-39-6 I r o n NR ! 
;7439-92-1 Lead 12.10 NS F ! 
!7439-95-4 Magnesium NR : 
!7439-96-5 Manganese NR 1 
1 "7439-97-6 M e r c u r y 0. 20 U CV ! 
!7440-02-0 N i c k e 1 NR : 
!7440-09-7 P o t a s s i u m NR 1 
I 7782-49-2 S e l e n i u m 1 . 10 U N + F : 
17440-22-4 S i 1 v e r 20. 00 u N*S F : 
!7440-23-5 Sodium NR ! 
!7440-28-0 T h a i 1 i u m NR. 1 
I 7440-62-2 Vanadium NR 1 
!7440-66-6 Z i n c NR ! 

i 

C y a n i d e NR ! 

C o l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

Comments: 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

EP TOX EXTRACT 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LA8S. 

Lab Code: SKIMER Case No. : 

M a t r i x ( s o i l / w a t e r ) : WATER 

Lev e l (low/med): LOW 

% S o l i d s : 0., 0 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B 

EPA SAMPLE NO. 

09A 

SDG No.: 01A 

Lab Sample ID: 05056-09S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg d r y w e i g h t ) : UG/L 

!CAS No. A n a l y t e C o n c e n t r a t i o n c Q M : 

!7429-90-5 Aluminum NR : 
!7440-36-0 Ant i mony NR ! 
!7440-38-2 A r s e n i c ' ' 12.20 S F ! 
!7440-39-3 B a r i u m 500.00 u N + F ; 
;7440-41-7 B e r y 1 1 i u m NR : 
!7440-41-7 Cadmium 9. 30 B N + F ; 
!7440-70-2 C a l c i u m NR ; 
!7440-47-3 Chromium 5. 00 B NS F ; 
;7440-48-4 C o b a l t NR.! 
I 7440-50-8 Copper NR ! 
|743Q_39_6 I r o n NR ; 
i 7439-92-1 Lead 35. 10 N + F : 
!7439-95-4 Magnesium NR : 
;7439-96-5 Manganese NR : 
!7439-97-6 M e r c u r y 0. 20 u CV ! 
17440-02-0 N i c k e l NR : 
!7440-09-7 P o t a s s i u m NR. : 
i 7782-49-2 S e l e n i u m 4.00 B N+ F : 
!7440-22-4 S i 1 v e r 45. 90 N*S F : 
!7440-23-5 Sodium NR : 
i 7440-28-0 T h a i 1 i u m NR 1 
!7440-62-2 Vanadium NR 1 
I 7440-66-6 Z i n c 

C y a n i d e 
NR ; 
NR : 

C o l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

Comments: 

EP TOX EXTRACT 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No.: 

Matrix (soil/water): WATER 

1 (. low/med ) : LOW 

lids: 0.0 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B 

EPA SAMPLE NO. 

EXBLK 

.eve 

% So 

SDG No.: 01A 

Lab Sample ID: 05056-11S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg dry w e i g h t ) : UG/L 

!CAS No. A n a l y t e C o n c e n t r a t i o n c 0 M ! 

!7429-90-5 Aluminum NR ! 
!7440-36-0 Ant imony NR : 
17440-38-2 A r s e n i c 1. 60 U s F ! 
!7440-39-3 Barium 500.00 U NS F ! 
;7440-41-7 B e r y l 1 i u m NR : 
!7440-41-7 Cadmium 1. 00 U NS F : 
1 7440-70-2 Calcium NR ! 
!7440-47-3 Chromium 5. 00 U NS F ! 
!7440-48-4 Cobalt NR : 
!7440-50-8 Cooper MR : 
!7439-89-6 I r o n NR ! 
i 7439-92-1 Lead 8. 90 NS F : 
i 7439-95-4 Magnesium NR ; 
17439-96-5 Manganese NR ! 
!7439-97-6 Mercury 0. 20 U cv: 
I 7440-02-0 N i c k e l NR : 
!7440-09-7 Potassium NR ! 
!7782-49-2 Se1enium 1. 10 u NS F i 
! 7440-22-4 S i l v e r 20. 00 u N*S F ! 
17440-23-5 Sodium MR I 
!7440-28-0 Thai1ium NR ! 
!7440-62-2 Vanadium NR : 
i 7440-66-6 Zinc NR i 

Cyanide NR ! 

C o l o r B e f o r e : COLORLESS 

Col o r A f t e r : COLORLESS 
j 

Comments: 

EP TOX EXTRACT BLANK 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Te x t u r e : 

A r t i f a c t s : 

FORM I - IN 7/87 



U.S. EPA - CLP 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER * SHERMAN LABS. 

Lab Code: SKINER Case No.: 

M a t r i x ( s o i l / w a t e r ) : WATER 

Levejl (low/med): LOW 

1 
% S o l i d s : 0.0 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B 

EPA SAMPLE NO. 

EXDUP 

SDG No.: 01A 

Lab Sample ID: 05056-10S 

Date Received: 05/03/89 

C o n c e n t r a t i o n U n i t s (ug/L or mg/Kg d r y w e i g h t ) : UG/L 

CAS No. A n a l y t e C o n c e n t r a t i o n C Q M 

7429-90-5 Aluminum NR 
7440-36-0 Ant imony NR 
7440-38-2 A r s e n i c 13.00 S F 
7440-39-3 Barium 980.00 N+ F 
7440-41-7 B e r y l 1 i u m NR 
7440-41-7- Cadmi urn 8. 10 B NS F 
7440-70-2 Calcium NR 
7440-47-3 Chromium 5.00 U N + F 
7440-48-4 Cobalt NR 
7440-50-8 Coooer NR 
7439-89-6 I r o n NR 
7439-92-1 Lead 37. 10 NS F 
7439-95-4 Magnesium NR 
7439-96-5 Manganese NR 
7439-97-6 Mercury 0. 20 U CV 
7440-02-0 N i c k e l NR 
7440-09-7 Potassium NR 
7782-49-2 Selenium 1. 10 U NS F 
7440-22-4 S i l v e r 93. 10 N*S F 
7440-23-5 Sodium NR 
7440-28-0 Thai1ium NR 
7440-62-2 Vanadium NR 
7440-66-6 Zinc 

Cyanide 
NR 
NR 

C l a r i t y B e f o r e : CLEAR 

C l a r i t y A f t e r : CLEAR 

Co l o r B e f o r e : COLORLESS 

Co l o r A f t e r : COLORLESS 

• i 
Comments: 

EP TOX EXTRACT DUPLICATE OF SAMPLE 01A 

T e x t u r e : 

A r t i f a c t s : 
r 

FORM I - IN 7/87 



U.S.. EPA - CLP 

l! 2A ' . 
I INITIAL AND CONTINUING CALIBRATION VERIFICATION 
I 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-W8-0006 

Lab Code: SKINER Case No.: SAS No.: 4606B SDG No.: 01A 

I n i t i a l C a l i b r a t i o n Source: EPA-LV 

C o n t i n u i n g C a l i b r a t i o n Source: SKINER 

j 
\ 

C o n c e n t r a t i o n U n i t s : ug/L 

I n i t i a l C a l i b r a t i o n 
T r u e Found %RC1) T r u e 

C o n t i n u i n g C a l i b r a t i o n 
Found % R ( 1 ) Found % R ( l ) M ! 

,' Aluminum NR : 
!Ant imony NR : 
! A r s e n i c 47. 0 46. 36 98. 6 50. 0 50. 74 101 . 5 48. 28 96. 6 F ! 
!Barium 2010.0 1850.00 92.. 0 2000.0 1880.00 94. 0 1910.00 95. 5 F ! 
! S e r y 1 1 i u m NR ! 
! Cadmium 492. 0 517.00 105. 1 5.0 5. 20 104. 0 4. 73 94. 6 F ! 
! C a l c i u m NR ! 
!Chromium 503. 0 542.00 107. 8 50. 0 47. 90 95. 8 5 1 . 70 103. 4 F ! 
! C o b a l t NR : 
!Copper NR : 
! I r o n NR : 
! Lead 97. 9 92. 92 94. 9 50. 0 49. 40 98. 8 46. 14 92. 3 F 1 
i Magnesium NR : 
i Manganese NR : 
1 M e r c u r y 5. 2 5. 44 104. 6 2.0 1. 83 9 1 . 5 2.11 105. 5 CV ! 
! N i c k e l NR ! 
! P o t a s s i u m NR : 
! S e l enium 104. 0 98. 44 94. 7 50. 0 49. 90 99. 8 50. 83 101 . 7 F ! 
! S i I y e r 484. 0 468.00 96. 7 2000.0 1963.00 98. 2 2031.00 101 . 6 F : 
!Sodium NR ! 
!Thad1ium MR ! 
!Vanadium NR ! 
! Z i n c NR ! 
! C y a n i d e 
' i 

NR ! 

(1> C o n t r o l l i m i t s : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 
i . 

i ' x 

FORM I I (PART 1) - IN 7/87 



U.S., EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SKINNER He SHERMAN LABS. C o n t r a c t : 68-W8-0006 

Lab Code: SKINER Case Mo.: SAS No..: 4606B SDG No..: 01A 

j 
I n i t i a l C a l i b r a t i o n Source: EPA-LV 

. ! 
C o n t i n u i n g C a l i b r a t i o n Source: SKINER 

C o n c e n t r a t i o n U n i t s : ug/L 

I n i t i a l C a l i b r a t i o n C o n t i n u i n g C a l i b r a t i o n 
True Found %R (1) True Found %R( 1 ) Found %R{ 1) M : 

!Ai uminum NR i 
!Ant imony NR ! 
! A r s e n i c 50. 0 48. 18 96. 4 47,. 33 94. 7 F ! 
!Barium 2000.0 2120.00 106. 0 1930.00 96. 5 F ! 
!B e r y l 1ium NR ' 
!Cadmium 5.0 4. 92 98. 4 4. 65 93. 0 F ! 
;Calcium NR : 
!Chromium 50. 0 54. 20 108. 4 52. 20 104. 4 F ! 
1 Co b a l t NR ! 
!Copper NR i 
! I r o n NR : 
! Lead 50. 0 48. 24 96. 5 46. 64 93. 3 F : 
!Magnesium NR ; 
!Manganese NR : 
!Mercury 2. 0 2. 06 103. 0 2 , 06 103. 0 CV ! 
! N i c k e l NR ! 
!Potassium NR 1 
!Selenium 50. 0 47.93 95. 9 46. 01 92. 0 F : 
!Si I y e r 2000.0 1931.00 96. 6 F ! 
!Sodium NR ! 
!Tha11ium NR ! 
!Vanadium NR ! 

NR : 
!Cyanide NR ! 

CD C o n t r o l l i m i t s : Mercury 80-120: Other Metals 90-110; Cyanide 85-115 
i 

/ 

FORM I I (PART 1) - IN 7/87 



U.. S.. EPA CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SKINNER & SHERMAN LABS. 

Lab pode: SKINER Case No.: 

I n i t i a l C a l i b r a t i o n Source: EPA-LV 

C o n t i n u i n g C a l i b r a t i o n Source: SKINER 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

Aluminum 
Antimony 
A r s e n i c 
Barji urn 
Ber^y 11 ium 
Cadmium 
Cal'cium 
Chromium 
Cobjalt 
Copper 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 
N i c k e l 
Potassium 
Selenium 
S i 1ver 
Sodium 
Thai1ium 
Vanadium 

ii 

Z i n c 
Cyanide 

I n i t i a l C a l i b r a t i o n 
True Found %R(1) 

503. 0 507.00 100. 8 

C o n t i n u i n g C a l i b r a t i o n 
True Found . %R(11 • Found %R(11 

'• 50. 0 
2000.0 

5.0 

50. 0 

50. 0 

50. 0 

52. 41 
2010.00 

4.72 

47. 50 

45. 92 

50. 78 

104. 8 
100. 5 

94. 4 

95. 0 

91. 8 

101. 6 

2010.00 

"4. 84 

52. 90 

'54. 07 

100. 5 

96. 8 

105. 8 

108. 1 

M 

NR 
NR 
F 
F 
NR 
F ! 
NR 
F ! 
NR 
NR ! 
NR : 
F : 
NR ; 
NR ! 
NR ! 
NR ! 
NR ! 
F ! 
NR 
NR ! 
NR 
NR ! 
NR 
NR : 

(1) ; C o n t r o l l i m i t s : Mercury 80-120: Other Metals 90-110; Cyanide 85-115 

FORM I I (PART .1) - IN 7/87 



U.S. EPA - CLP 

. 2A 
INITIA L AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-UI8-0006 

Lab Code: SKINER Case No.: SAS No.: 4606B SDG No.: OLA 
j 

I n i t i a l C a l i b r a t i o n Source: EPA-LV 

1 
! . 

C o n t i n u i n g C a l i b r a t i o n Source: SKINER 

j C o n c e n t r a t i o n U n i t s : ug/L 
i 

I n i t i a l C a l i b r a t i o n ! C o n t i n u i n g C a l i b r a t i o n !! 
. T r u e . •. Found % R ( l ) ! True ......Found %R (T ) Found % R ( l ) I !M 

Aluminum ! ! ! ! ! ! ! ! !!NR 
Ant imony ! ! ! ! I ! ! ! ! !NR 
A r s e n i c ! ! • ! ! - !••'•••! ! ! ! ! NR 
Barium ! i ! ! ! ! ! ! ! ! NR 
B e r y l l i u m ! ! ! ! - ! ! ! ! !!NR 
Cadmium ! ! \ " ' \ ! ! . ! ! ! !NR 
Calcium ! ! ' ! ! ! ! ! !!NR 

ii 

Chromium ! i ! ! ! ! ! i !!NR 
Cobalt ! ; ! ! ! . ! \ ! NR 
Copper ! ' ! ! ' ! ' • *" -:••!'. :.• ! ! •• . | • | ) NR 
I r o n ! ! ! ! ! ! ! I ! i NR 
Lead ! 97.9! 94.88! 96.9! 50.0! 50.641101.3! ! !!F 
Magrpesium! ! ! ! ! ! . ! ! ! ! NR 
Manganese! ! ! ! ! ! ! ! !!NR 
Mercury ! ! ! ! ! " ' ' ! ! ! NR 
N i c k e l ! ! ! ! ' I ! ! ! ! ! NR 
Potassium ! • !'•••• -- •• ! ! ! •-- ! ! - ! . • - ! ! NR 
Selenium ! 104.0! 99.54! 95.7! 50.0! 46.77! 93.5! ! !!F 
Si l v e r ! ! ! ! ! ! ! ! ', ! NR 
Sodium ! ! ! ! . ! ! ! ! !!NR 
Tha 11 ium I ! ! ' ! '. ! ! ! ! ! NR 
Vanadium ! ! ! ! ! ! ! ! !!NR 
Zin c ! ! ! ! ! .. ! ! ! ! ! NR 
Cyanide ! ! \ ! -'••'! ! ! ! ! ! NR 

(1) ! C o n t r o l l i m i t s : Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I C PART 1) - IN 7/87 



U.S. EPA - CLP 

• 2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No.: 

AA CRDL Standard Source: SS-DP 
j 
I 

ICP CRDL Standard Source: 

C o n t r a c t : 63-W8-0006 

SAS No.: 4606B SDG No.: 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

Anal y t e 

Aluminum 
Ant imony 
A r s e n i c 

i; 

Barium 
Ber|11ium 
Cadmium 
^ , ii . 
Calcium 
Chromium 
Cobalt 
Copper 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 
N i c k e l 
Potassium 
Selenium 
S i l v e r 
Sodium 
Thai 1ium 
Vanadium 
Z i n c 

CRDL Standard f o r AA 

True Found %R 

10.0 

5„ 0 

5. 0 

9. 72 

5. 32 

4. 78 

97. 2 

116. 4 

95. 6 

CRDL Standard f o r ICP 
. I n i t i a l ,\.;, .„-;.„,-.. F i n a l , 

True Found %R Found %R 

j 
I FORM I I (PART 2) - IN 7/87 



U.S. EPA - CLP 

] 2B 
ii CRDL STANDARD FOR AA AND ICP 

Lab IJvlame: SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No.: 

AA CRDL Standard Source: SS-DP 

ICP CRDL Standard Source: 

C o n t r a c t : 6S-W3-0006 

SAS No,: 4606B SDG No.: 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

A n a l y t e 

Aluminum 
Ant imony 
A r s e n i c 
Barium 
B e r y l 1 i u m 
Cadmium 
Calcium 

i 

Chromium 
C o b a l t 
Cooper 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 
N i c k e l 
Potassium 
Se 1 enium 
Silver 
Sodium 

I! 

Thai1ium 
Vanadium 
Z i n c 

CRDL Standard f o r AA 

True Found %R 

5. 0 

5.0 

4. 94 

4. 74 

98. 8 

94. 8 

CRDL Standard f o r ICF 
. I n i t i a l F i n a l 

True "Found ' %R " " Found %R 

FORM I I (PART 2) - IN 7/87 



U.S. EPA - CLP 

3 
j BLANKS 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-W8-00Q6 
i 

Lab Code: SKINER Case No.: SAS No.: 4606B SDG No.: 01A 

j . 
P r e p a r a t i o n Blank M a t r i x ( s o i l / w a t e r ) : WATER 

t 

P r e p a r a t i o n Blank. C o n c e n t r a t i o n U n i t s ('ug/L or mg/kg): UG/L 

: ! 

! 

! A n a l y t e 

I n i t i a l 
C a l i b . 
B l a n k 
( u g / L ) C 

C o n t i n u i n g 
B l a n k 

1 C 

C a l i b r a t i o n 
( u g / L ) 
2 C 3 C 

Pr e p a 
r a t i o n 
B l a n k c M i 

!Aluminum NR ! 
!Ant imony NR ! 

! A r s e n i c 1. 6 U 1. 6 U 1. 6 U 1. 6 U 1. 6 u F ! 
!Bar ium 500. 0 u 500. 0 U 500. 0 U 500. 0 U 500. 0 u F ! 
I B e r f l .1 ium NR ! 
!Cadmium 0. 5 u 0. 5 U 0. 5 U 0. 5 u 0. 5 u F : 

! C a l c i u m NR ! 

!Chromium 5.0 u 5.0 U 5.0 U 5. 0 u 5.0 u F ; 

1 C o b a l t MR ! 
!Copper NR ! 

! I r o n NR : 
! L e a d 1. 1 u 1 . 1 IJ 1. 1 U 1. 1 u 1. 1 u F : 

!Magnesium NR : 
!Manganese NR i 
! M e r c u r y 0. 2 u 0. 2 U 0. 2 U 0. 2 u 0. 2 u CV ! 
! N i c k e l NR ; 
! P o t a s s i u m NR ! 
! S e l e n i u m 1. 1 u 1 - 1 U 1 . 1 u 1 . 1 u 1. 1 u F : 
!S i I y e r 20. 0 u 20. 0 U 20. 0 u 20. 0 u 20. 0 u F : 
!Sodium NR ! 
1 T h a i 1 i u m NR : 
!Vanadium NR ! 
! Z i n c NR ! 
! C y a n i d e 

! 1 
NR ! 

J i 

i 
FORM I I I - IN 7/87 



11. s EPA CLP 

BLANKS 

Lab Name: SKINNER & SHERMAN LABS. 
j; 

Lab Code: SKINER Case No.: 
i 

P r e p a r a t i o n Blank M a t r i x ( s o i 1 / w a t e r ) : 

j 
P r e p a r a t i o n Blank C o n c e n t r a t i o n U n i t s (ug/L or mg/kg): 

C o n t r a c t : 68-W8-0006 

SAS No.: 46068 SDG No. 01A 

! 
I n i t i a l 

J 

! * C a l i b . C o n t i n u i n g C a l i b r a t i o n Prepa ! 
; Blank Blank (ug/L) r a t i o n i 
i A n a l y t e (ug/L) c 1 c 2 c 3 c Blank C M ! 

!Aluminum NR ! 
1 Ant imony NR ! 
!Arsenic 1. 6 U 1.6 u F i 
!Bar ium 500. 0 u 500.0 u 500. 0 u F : 
!Beryl 1ium NR : 
!Cadmium 0. 5 u 0. 5 u 0. 5 u F : 
\Calcium MR ! 
'Chromium 5.0 u F : 
!Cobalt MR ! 
!Copper NR ! 
! I r o n NR : 
! Lead 1. 2 B 1. 1 u 1. 1 u F ! 
!Magnesium NR ! 
!Manganese NR : 
!Mercury 0.2 u CV ! 
! N i c k e l NR ! 
!Potassium NR ! 
!Selenium 1. 1 u 1. 1 u F ! 
!Si I y e r NR : 
!Sodium NR : 
!Thai1ium NR : 
!Vanadium NR ! 
! Zin c NR ! 
!Cyanide NR I 

FORM I I I - IN 7/87 



U.S. EPA 11 CLP 

3 
BLANKS 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-W8-0006 

I! 
Lab Code: SKINER Case No.: SAS No.: 4606B SOG No.: 01A 

P r e p a r a t i o n Blank M a t r i x ( s o i l / w a t e r ) : 
! 

P r e p a r a t i o n Blank C o n c e n t r a t i o n U n i t s (ug/L or mg/kg): 

I n i t i a l j 
; 1 C a l i b . C o n t i n u i n g C a l i b r a t i o n Prepa ! 

t Blank Blank (ug/L) r a t i o n ! 
! A n a l y t e 
! s 

(ug/L) C 1 C 2 C 3 C Blank c M ! 

!Aluminum NR ! 
!Ant imony NR i 
!Arsenic NR ! 
!Barium NR : 
!Beryl1ium NR ! 
1 Cadmium NR ! 
!Calcium NR ! 
!Chromium 5.0 U 5.0 U 5.0 U F ! 
!Cobalt NR I 
!Copper NR ! 
! I r o n NR ! 
1 Lead 1. 1 1.1 1. 1 U F : 
! Magrpesium NR ! 
i Manganese NR ! 
!Mercury NR : 
! N i c k e l NR ! 
!Potassium NR : 
!Selenium 1.1 u 1. 1 |J F : 
! S i I v e r NR : 
!Sodium NR ! 
!Thai 1ium NR ! 
!Vanadium NR ! 
! Z i n c NR ! 
!Cyanide NR ! 

if 

I • • • • - • V 

! FORM I I I - IN 7/87 



U.S.. EPA ^ CLF 

5A 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: SKINNER & SHERMAN LABS. 

I ab Code: SKINER Case No. : 
it 

M a t r i x ( s o i l / w a t e r ! : WATER 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

Lev e l (low/med): LOW 

C o n c e n t r a t i o n U n i t s (ug/L or mg/kg dry w e i g h t ) : UG/L 

A n a l y t e 

C o n t r o l 
L i m i t 
%R 

Spiked Sample 
Re s u l t (SSR) C 

Sample 
Re s u l t (SR) C 

Spike 
Added (SA) %R Q M 

Aluminum NR 
Ant imony NR 
A r s e n i c 75-125 45.0402 5.3264 B 40. 0 99. 3 F 
Barium 75-125 2808.3832 500.0000 U 2000.0 140. 4 N F 
B e r y l l i u m NR 
Cadmium 75-125 24.2433 B 14.3915 5. 0 197. 0 N F 
Calcium NR 
Chromium 75-125 12.7996 13.1416 200. 0 -0. 2 N F 
Cob a l t NR 
Copper NR 
Irorji NR 
Lead 75-125 95.1688 47.3758 20. 0 239. 0 N F 
Magnesium NR 
Manganese NR 
Mercury 75-125 0.8350 0.2000 U 1 . 0 83. 5 CV 
N i c k e l NR 
Potassium NR 
Selenium 75-125 8.0133 3.7642 B 10. 0 42. 5 N F 
Si. 1 ver 75-125 90.9091 20.0000 U 50. 0 181. 8 N F 
Sodium NR 
Tha11ium NR 
Vanadium NR 
Zi nc NR 
Cyanide NR 

Comments: 

FORM V (PART 1) - IN 7/87 

V 



U.S. EPA - CLP 

DUPLICATES 
EPA SAMPLE NO. 

OlAD 
Lab (Name: SKINNER & SHERMAN LABS 

Lab jCode: SKINER Case No. : 

M a t r i x ( s o i l / w a t e r ) : WATER 
i 

% S o l i d s f o r Samole:. 0.0 

C o n t r a c t : 68-W8-0006 ! 

SAS No.: 4606B SDG No.: 01A 

Lev e l (low/med -): LOW 

% S o l i d s f o r D u p l i c a t e : 0.0 

C o n c e n t r a t i o n U n i t s (ug/L or mg/kg d r y w e i g h t ) : UG/L 

An a l y t e 

Aluminum 
j! 

[Ant imony 
A r s e n i c 
Barium 
B e r y l 1 i u m 
i 

Cadmium 
Calcium 
Chromium 
C o b a l t 
Copper 
ill r o n 
Lead 
Magnesium 
Manganese 
ii 

Mercury 
Nicke1 
Potassium 
Selenium 
S i l v e r 
Sodium 
jjThall ium 
Vanadium 
Zi n c 
Cyanide 

C o n t r o l 
L i m i t 

10. 0 
200. 0 

5. 0 

10. 0 

0.2 

5. 0 
10. 0 

Sample (S) C 

5.3264 IB 
500.0000!U 

14.3915 

13.1416 

47.3758 

0.20001U 

3.7642 
20.0000 

D u p l i c a t e (D) C 

4.1984 
500.0000 

17.3141 

10.5947 

40.8201 

0.2000!U 

1.3008 
39.1683 

B 

Q M 

NR 
NR 
F 
F 
NR 
F 
NR 
F 
NR 
NR 
NR 
F 
NR ! 
NR 
CV ! 
NR 
NR ! 
F : 
F ! 
NR 
NR ! 
NR ' 
NR 
MR 

— 

FORM VI -IN 7/87 



|J. 3. EPA - CLP 

LABORATORY CONTROL SAMPLE 

Lab |Name : SKINNER & SHERMAN LABS. 

Lab Code: SKINER Case No.: 
j 

S o l i j d LCS Source: 

Aauedus LCS Source: SKINER 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

A n a l y t e 

Aluminum 
Antimony 
A r s e n i c 
Barium 
Bery11ium 
Cadmium 
Calcium 
Chromium 
C o b a l t 
Copper 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 
N i c k e l 
P o t a s s i urn 
Selenium 
S i I y e r 
Sodium 

'i 

Thai1ium 
Vanadium 
Z i n c 
Cyanide 

Aqueous (ug/L) 
True Found %R 

50. 0 
1000,. 0 

5. 0 

50. 0 

50,. 0 

50. 0 
3000.0 

47. 81 
1190.00 

5. 28 

47, 30 

51.12 

45. 32 
3083.00 

95. 6 
119. 0 

105. 6 

94. 6 

102. 2 

90. 6 
102. 3 

True 
S o l i d (mg/kg) 

Found C L i m i t s %R 

FORM V I I - IN 7/87 



U.S. EPA - CLP 

STANDARD 
8 AA 

ADDITION RESULTS 

LabjName: SKINNER & SHERMAN LABS. 
ji 

Lab Code: SKINER Case No.: 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

! EPA 
; Sample ! 0 ADD 1 ADD ! 2 ADD 3 ADD ! F i n a l 

! No. ! An 1 D i l : ABS ICON ABS ! CON ABS CON ABS ! Cone. r ! 0 

! 01A ! AG ' 1 : 14 . 000 :r* ! \ ol*4 ! 17. 3 1. 0000 

! 01 AD ! AG ! 1 ' 29. 000 ! i o * r ! 39. 2 '0. 9999 

: O I A S ! AG 1 79. 000 i * \ ! h->r ! a t *& ! 90. 9 0. 9999 

! 02A ! AG 1 23. 000 I * ! \o 8 V I H * : -Z-l f t "MH ] ! 33. 2 0. 9999 

! 03A AG 1 42. 000 ' n a ! 65. 0 0. 9998 

: 0 4 A AG 1 47. 000 ! I i 0 1 r*\ : 66. 6 0. 9999 

!05A AG 1 40. 000 m a.M̂  ! "2. t * » 
; j 

n r r : 48. 6 0. 9999 

! 06A AG 1 1 1 . 000 i * ) iru 19. 4 1. 0000 

!07A AG 1 5. 000 in 10 87 im ' 37. 8 0. 9993 

! 08A AG 1 -3. 000 i i * :! 16. 0 0. 9999 

! 09A AG 1 27. 000 1*1 It £«H ! 45. 9 0. 9999 

!EXBLK AG 1 -3. 000 i*» SH | LP*. \ 0. 5 1. 0000 

IEXDUP AG 1 4 1 . 000 i * ! L 0 | » i n n 1 93. 1 0. 9980 

!01A AS 1 5. 380 10 15.070 20 ! 25.470 30 35.150 . . 5. 3 0. 9999 

! O l AD AS 1 4. 700 10 14.790 20! 25.200 30 36.450 4. 2 0. 9997 

!01AS AS 1 47. 970 10 58.770 20 ! 70.260 30 79.780 45. 0 0. 9993 

!02A AS 1 14. 100 10 23.770 20 ! 32.630' 30 42.220 15. 2 0. 9999 ! 

I03A AS, 1 ! 27. 630 10 37.700 20 ! 48.090 30 57.860 27. 4 0. 9999 , 

! 04A AS ! i : 1. 500 ! 10 11.630! 20 ! 21.030! 30 29.970 1 . 9 1 0. 9996 ! 

! 05A AS ! 1 ! 3. 710 ! 10 13.090! 20 ! 21.320! 30 32.740 3. 6 0. 9978 ! 

! 06A AS ! 1 ! 18. 250 ! 10' 28.860! 20 ! 36.950! 30 48.230 18. 7 ! 0. 9982 ! 

! 07A AS ! i : 16. 540 ! 10 24.880! 20 ! 33.820! 30 41.410 19. 9 ! 0. 9995 ! 

' 08A i AS ! 1 ! 1. 610 : 10! 10.630! 20 ! 19.400! 30 29.320 1. 6 ! 0. 9996 ! 

' 09A 
j 
AS : 1 ! 12. 4 0 0 : 10! 20.780! 20 ! 

1 
1 

30.330! 30 41.410 12. 2 ' 0. 9980 ! 

FORM V I I I - IN 7/87 



U.S. EPA - CLP 

8 AB 

STANDARD ADDITION RESULTS 

LabjName: SKINNER & SHERMAN LABS. C o n t r a c t : 68-W8-0006 

i 
Lab; Code: SKINER Case No.: SAS No.: 4606B SDG No.: 01A 

j 
j 

C o n c e n t r a t i o n U n i t s : ug/L 

: E P A 

! Sample 0 ADD 1 ADD 2 ADD 3 ADD F i n a l 

! No. An D i l ABS CON ABS CON ABS CON ABS Cone. r 0 

!EXBLK AS 1 -0.370 10 9. 580 20: 16.860 30 27.270 0. 2 0. 9979 

lEXDUP AS 1 12.090 10 20.390 20: 28. 900, 30 39. H Q 13. 0 0. 9987 

: 014 BA 1 -30.000 1ft 19 SO, •JK 19. 5 0. 9959 

: O I A D BA 1 -40.000 1* I f 10 HH**> 159. 8 0. 9926 + 

! OlAD BA 1 310.000 990.000 1 ^ ! 425. 3 0. 9995 

!01AS BA 2 1146 i m i "**V 2808. 4 0. 9802 + 

: O I A S BA 2 O H O in z.**̂ ! 3134. 8 0. 9634 + 

: 02A BA 1 -«?>o 1 * i H i ! 1H$ 0 250. 3 0. 6988 + 

!02A BA 1 //( 0 IIH "3 n o 1717. 5 0. 9967 

!03A BA 2 /6<*> I * jf*> *W 3836. 5 0. 9967 

!04A BA 1 im 300.000 2-H-v! 752. 7 0. 9970 
1 

!04A 
BA 1 118° i i * •2/7*0 1568. 0 0. 9978 

!05A BA 1 -30.000 730.000 • 184. 6 0. 9874 + 

!05A BA 1 180.000 i »\ 610.000 l**Wo 2.2.QO 65. 2 0. 9866 + 

I06A ! BA 1 -// o l*\ ;! tS*o 1 

***\| 

2.2.QO 

64. 0 0. 9855 + 

!06A BA 1 240.000 ii" 690.000 it f W o ! 203. 9 0. 9918 + 

:O7A| BA 1 - • • > . * * 670.000 «-vw • •2.100 3 two :: 720. 8 0. 9922 + 

I07A BA 1 -50.000 860.000 mo* j 39. 3 0. 9942 + 

!08A BA 1 — I oo t I K . ! * 1 • 
6. 0 0. 9907 + 

: O S A ; BA 1 410.000 i * I 8>* j 1 560. 3 0. 9998 

:O9A BA 1 - i<r*o | As — m-o V K 1511 . 9 0. 9386 + 

!09A BA 1 -40.000 IIS 770.000 70. 1 0. 9913 + 

!EXBLK BA 1 100.000 I * 3 95-0 ! 98. 2 0. 9998 

JEXDUP BA 1 1* 
1 
1 

I7H« 980. 3 0. 9942 + 

r 

FORM V I I I - IN 7/87 



U.S. EPA - CLP 

8 AC 
STANDARD ADDITION RESULTS 

Lab Name: SKINNER & SHERMAN LABS. 

Lad Code: SKINER Case No.: 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

EXDUP 
01A 
01A 
OlAD 
01 AS 
01 AS 
02A 
02A 
03A 
03A 
04 A 
04^ 
05A 
05A 
06A 
06A 
07A 
08A 
09A 
09A 
EXBLK 
EXDUP 
EXDUP 
Oik 

An 

BA 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CD 
CR 

3 ADD 
CON ABS 

1* 
3 
0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

30 

"2,830 
9. 220 
0. 000 
3. 870 
5. 110 
5. 400 
3. 900 
3. 160 
8. 150 
8. 090 
4. 180 
3. 550 
5. 930 
5. 510 
7. 480 
7. 700 
5. 630 
4. 240 
2. 270 
1. 860 
3. 420 
3. 290 
3. 760 

48.300 

F i n a l 
Cone. 

551. 
14. 
O. 

17. 
27. 
24. 
4. 

13. 
13. 
16. 
18. 

592. 
7. 
7. 

22. 
12. 
17. 
3. 
9. 

10. 
1 . 

55. 
8. 

13. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
o. 
o. 
0. 

9620 
9973 
0000 
9972 
9808 
9965 
9652 
7502 
9672 
9989 
9579 
3162 
9006 
8875 
9812 
7839 
9980 
9955 
9355 
8556 
9984 
3671 
9987 
9985 

FORM V I I I - IN 7/87 



U.S. EPA - CLP 

8 AD 
STANDARD ADDITION RESULTS 

Lab !Name: SKINNER & SHERMAN LABS„ C o n t r a c t : 68-W3-0006 
f 

Lab Code • SKINER Case No.,: _ SAS No.: 46066 SDG No..: 01A 

! 

J C o n c e n t r a t i o n U n i t s : ug/L 

' i 
! EPA 
! Sample 0 ADD 1 ADD 2 ADD 5 ADD F i n a l 

: NO. 

, i 
An D i 1 ABS CON ABS CON ABS CON ABS Cone. r Q 

i OlAD CR 1 11 . 400 10 23. 400 20 32. 200 30 44. 900 10. 6 0. 9978 

: OIA;S CR 1 13. 200 10 22. 600 20 34. 100 30 43. 300 12. 8 0. 9991 

! 02A CR 1 4 ., 200 10 14 . 200 20 23. 300 30 32. 800 4. 6 0. 9998 

! 03A CR 10 1 1 . 300 10 13. 500 20 25. 400 30 33. 900 113. 3 0. 9721 + 

! 04A CR 1 7. 000 10 12. 400 20 24 . 700 30 35. 000 5. 5 0. 9894 + 

1 04A 

• 
CR 1 5. 800 10 16, 600 20 27. 600 30 39. 000 5. 1 0. 9999 

! 05A CR 1 6. 400 10 20. 400 20 31 . 000 30 45. 300 5. 2 0. 9984 

! 06A CR 1 8. 300 10 18. 900 20 27. 300 30 45. 100 6. 0 0. 9863 + 

! 06A CR 1 7. 200 10 18. 300 20 28. 100 30 39. 600 6. 8 0. 9996 

! 07A CR 1 3. 800 10 20. 300 20 30. 300 30 37. 900 10. 0 0. 9960 

! OSA CR 1 3. 600 10 1 1 . 000 20 24. 700 30 33., 800 2. 5 0. 9939 + 

! 08A CR 1 2. 300 10 9. 100 20 19. 500 30 30. 500 1 . 2 0. 9947 + 

1 09A CR 1 5. 100 10 15. 200 20 26. 600 30 35. 600 5. 0 0. 9991 

! EXB _K CR 1 4. 100 10 12. 100 20 20. 500 30 35. 300 2. 6 0. 9874 + 

! EXBLK CR 1 3. 400 10 14. 300 20 23. 600 30 34. 500 3.. 5 0. 9995 

! EXDUP CR 1 6. 700 10 11 . 600 20 32. 800 30 33. 500 5. 3 0. 9367 + 

!EXDUF CR 1 3., 400 10 11 . 900 20 25. 200 30 42. 300 0. 9 0. 9892 + 

! OlA; PB 1 6 1 . 520 10 75. 500 20 87. 610 20 0. 000 63. 9 0. 2639 + 

: O I A PB 5 11 .. 830 10 25. 030 20 38. 090 30 50. 030 47. 4 0. 9997 

! OlAD PB 5 12. 080 10 25. 550 20 37. 220 30 54. 850 40. 8 0. 9963 

: O I A S PB 5 2 1 . 980 10 32. 770 20 43. 910 30 56. 180 95. 2 0. 9996 

! 02A PB 1 55. 960 10 72. 960 20 84. 880 30 99. 960 39. 5 0. 9979 

! 03A PB 100 12. 420 10 17. 910 20 28. 860 30 42. 450 1014. 8 0. 9839 + 

! 03A! PB 100 13. 400 10 16. 920 20 27. 680 30 43. 100 1031 . 0 0. 9660 + 

I 

c 

FORM V I I I - IN 7/37 



U.S.. EPA - CLP 

3 AE 
STANDARD ADDITION RESULTS 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 63-UJ8-0006 

( 
Lab !Code: SKINER Case No. : SAS No. : 4606B SDG No. : 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

1 

! EPA 
! Sample 0 ADD 1 ADD 2 ADD J ADD F i n a l 

Np. An D i 1 ABS CON ABS CON ABS CON ABS Cone. r Q 

; 04A PB 40., 520 10 48. 340 20 61 . 390 30 70. 630 192. 1 0. 9957 

! 05A PB -> 40. 710 10 51 . 590 20 63. 410 30 78. .130 .160.. 6 0. 9975 

! 06A, PB 50 23.. 420 10 36. 540 20 43. 450 30 65. 310 828. 4 0. 9972 

! 07A PB 25. 230 10 37. 530 20 49. 910 30 64. 820 94. 4 0. 9988 

! 08A PB i 15.. 890 10 27. 980 20 42. 020 30 54. 420 12. 1 0. 9996 

! 09A PB 5 17. 910 10 36. 000 20 43. 490 30 55. 110 85. 1 0. 9853 + 

1 09A PB 5 16. 800 10 35. 630 20 42. 050 30 53. 920 82. 5 0. 9804 + 

!EXBLK PB 1 9. 840 10 22. 340 20 34. 470 30 44. 610 8. 9 0. 9989 

!EXDUP PB 1 51 . 620 10 65. 660 20 76. 220 30 94. 110 37. 1 0. 9950 

: O I A SE 1 2. 290 5 5. 240 10 3. 150 15 11 . 300 3. 8 0. 9998 

: OlAD SE 1 -0. 100 5 4 . 730 10 8. 460 15 11 . 060 0. 6 0. 9911 + 

! OlAD SE 1 0. 320 5 4. 320 10 7. 390 15 10. 880 1. 3 0. 9997 

! OIAS SE 1 7. 590 5 12. 030 10 17. 560 15 2 1 . 510 8. 0 0. 9981 
1 02A'i SE 1 -0. 840 5 3. 300 10 4. 960 15 8. 630 0. 8 0. 9884 + 

! 02A SE 1 0. 700 5 2. 620 10 4. 770 15 7. 370 1 . 2 0. 9976 

! 03A SE .1 0. 990 5 2. 840 10 6. 340 15 10. 400 0. 6 0. 9375 + 

1 03A SE 1 0. 040 5 3. 520 10 5. 320 15 10. 330 0. 2 0. 9837 + 

! 04A SE 1 -0. 610 5 1. 370 10 5. 290 15 7. 160 1. 4 0. 9894 + 

! 04A SE 1 o. 050 5 1 . 650 10 5. 670 15 7. 130 0. 3 0. 9810 + 
! 05A SE 1 -0. 330 5 2. 610 10 5. 720 15 8. 060 0. 4 0. 9983 
! 06A SE 1 -0. 070 5 3. 600 10 7. 100 15 10. 560 0. 0 0. 9999 

! 07A SE 1 -0. 890 5 2. 980 10 7. 560 15 8. 970 0. 7 0. 9811 + 

! 07A SE 1 0. 150 5 3. 270 10 6. 120 15 10. 230 0. 0 0. 9967 
! 08A SE 1 0. 150 5 3. 700 10 6. 800 15 11 . 990 0. 2 0. 9934 + 

r 

FORM V I I I - IN 7/87 



EPA CLF 

S AF 
STANDARD ADDITION RESULTS 

Lab iName: SKINNER & SHERMAN LABS, C o n t r a c t : 63-W3-0006 

Lab Code: SKINER Case No.: SAS No. 4606B SDG No. 01A 

C o n c e n t r a t i o n U n i t s : ug/L 

EPA 
Sample 
No. 

t 
An D i l ABS CON ABS CON ABS CON ABS Cone. r 

08 A1 SE 1 0. 930 5 3. 610 10 8. 430 15 11.880 0. 8 0.9947 
09 A SE 1 -1.590 5 -0.290 10 3. 200 15 5. 830 4. 0 0.9866 
09 A! SE 1 2. 300 5 2. 630 10 6. 240 15 9. 330 2. 9 0.9595 
EXBLK SE 1 -0.560 5 4. 200 10 8, 250 15 13.080 0. 6 0.9994 
EXDUP SE 1 -0.520 5 2. 610 10 5. 710 15 9. 570 1. 0 0.9985 

0 ADD 1 ADD 2 ADD 3 ADD F i n a l 

FORM V I I I - IN 7/87 



U.S. EPA - CLP 

10 

HOLDING TIMES 

ab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-UI8-0006 

ab Code: SKINER Case No.: SAS No..: 4606B SDG No.: 01A 

M e r c u r y M e r c u r y 
! EPA Date P r e p H o l d i n g 
!Sample Mo. M a t r i x R e c e i v e d D a t e Time 

! 01A WATER 05/03/89 05/15/89 12 
! OlAD WATER 05/03/89 05/15/89 12 
1 01AS WATER 05/03/39 05/15/89 12 
! 02A WATER 05/03/89 05/15/89 12 
! 03A WATER 05/03/89 05/15/89 12 
! 04A WATER 05/03/89 05/15/89 12 
! 05A WATER 05/03/89 05/15/89 12 
! 06A WATER 05/03/89 05/15/89 12 
! 07A WATER 05/03/89 05/15/89 12 
1 08A WATER 05/03/89 05/15/89 12 
1 09A WATER 05/03/89 05/15/89 12 
1 09AD WATER 05/03/89 05/15/89 12 
! 09AS WATER 05/03/89 05/15/89 12 
!EXBLK WATER 05/03/89 05/15/89 12 
!EXDUP WATER 05/03/89 05/15/89 12 

Cyanide 
Prep 
Date 

Cyanide 
H o l d i n g 

Time 

FORM X - IN 7/87 



U.S. EPA - CLF 

I . 
] INSTRUMENT DETECTION LIMITS (QUARTERLY") 

Lab Name: SKINNER * SHERMAN LABS. C o n t r a c t : 68-W3-0006 
ii I 

Lab pode: SKINER Case No.,: SAS No.: 4606B SDG No.: 01A 

ICP ID .Number: Date: 04/15/89 
i 

j 

Flame AA ID Number: 

Furnace AA ID Number: F2 

i A n a l y t e 

Wave
l e n g t h 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M ! 

!Aluminum 200 [ 

!Ant imony 60 ! 

!Arsenic 10 ! 
!Barium 200 ! 
! B e r y l l i u m 5 ! 
!Cadmium 5 ! 
1 Calcium 5000 ! 

!Chromium 10 | 
!Cobalt 50 ] 
!Cooper 25 ! 
! I r o n 100 ! 

! Lead 283.30 BS 5 1. 1 F ! 
1 Magnesium 5000 ! 

!Manganese 15 ! 
!Mercury 0. 2 ! 
! N i c k e l 40 ! 
!Potassium 5000 ! 
!Selenium 5 j 

!Si 1ver 10 ! 
!Sodium 5000 | 
!Thai1ium 10 ] 
!Vanadium 50 ! 
! Z i n c 20 

; 

Comments: 
F2: THERMO JARRELL-ASH VIDEO 22E (#2) 

FORM XI - IN 7/87 



U.S.. EPA - CLP 

11 
INSTRUMENT DETECTION LIMITS ( QUARTERLY) 

LabjName: SKINNER * SHERMAN LA8S.. 

i 

Lab (Code: SKINER Case No.. : 

ICP ID Number: 

Flame AA ID Number: 

Furri'ace AA ID Number: F5 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

Date: 04/15/89 

Wave ! 

l e n g t h Back CRDL IDL 1 
! A n a l y t e (nm) g r o u n d ( u g / L ) ( u g / L ) M 1 

!Aluminum 200 ! 
!Ant imony 60 ! 
! A r s e n i c 10 1 
!Barium 553.60 BD 200 500. 0 F ! 
! B e r y l 1 i u m 5 ] 
!Cadmium 228.80 BD 5 0. 5 F : 
!Ca l c i u m 5000 ! 

!Chromium 357.90 BD 10 5.0 F ! 
! C o b a l t 50 ! 

!Coooer 25 ! 
! I r o n 100 ] 
! Lead 5 ; 
!Magnesium 5000 i 
!Manganese 15 ; 
!Me r c u r y 0.2 ! 
! N i c k e l 40 I 
! P o t a s s i u m 5000 ! 
! S e l e n i u m 5 ! 
!Si 1 v e r 328.10 BD 10 20. 0 F ! 
!Sodium 5000 ! 

! T h a i 1 i u m 10 ! 
!Vanadium 50 ! 
! Z i n c 20 

! 

Comments: 
F5: PERKIN-ELMER 3030B 

FORM XI - IN 7/87 



i U.S. EPA - CLP 

H 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

• 
I 

Lab Name: SKINNER & SHERMAN LABS. C o n t r a c t : 68-W8-00O6 
| . 

Lab Code: SKINER Case No.: SAS No.: 4606B SDG No.: 01A 
i 

ICP ID Number: Date: 04/15/89 

Flame AA ID Number: M2 
i. 

Furnace AA ID Number: Wave
l e n g t h Back CRDL IDL 

1Analyte (nm) ground (ug/L) (ug/L) M ! 

!Aluminum 200 
!Ant imony 60 
!Arsenic 10 
!Barium 200 
!Beryl1ium 5 
!Cadmium 5 
!Calcium 5000 
!Chromium 10 
!Cobalt 50 
!Copper 25 
! I r o n 100 
! Lead 5 
!Magnesium 5000 
1 Manganese 15 
!Mercury 253.60 0. 2 0. 2 CV ! 
!N i c k e l 40 
!Potassium 5000 
!Selenium 5 
!Si 1ver 10 
!Sodium 5000 
!Thai1ium 10 
!Vanadium 50 
! Z i n c 20 

r. 
\ i 

Comments: -
M2: SPECTRO PRODUCTS HG-4 ( # 4 7 0 7 ) ' 

! • ' 

FORM XI - IN 7/87 



U.S. EPA - CLP 

11 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab 

Lab 

Name: SKINNER & SHERMAN LABS. 

Code: SKINER Case No.: 

ICP |ID Number: 
I 

Flame AA ID Number: 

Furnace AA ID Number: F4 

C o n t r a c t : 68-W8-0006 

SAS No.: 4606B SDG No.: 01A 

Date: 04/15/89 

!Analyte 

Wave
l e n g t h 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M •! 

!Aluminum 200 ! 

!Ant imony 60 ! 
!Arsenic 197.20 BS 10 1. 6 F : 
!Barium 200 ! 

! B e r y l 1 i u m 5 ! 

!Cadmium 5 ] 
!Calcium 5000 [ 

!Chromium 10 ! 

!Cobalt 50 ', 

1 Cooper 25 t 
! I r o n 100 ! 
! Lead 5 ! 
!Magnesium 5000 ! 

!Manganese 15 ! 
!Mercury 0. 2 ! 
! N i c k e l 40 ! 
!Potassium 5000 ! 
!Selenium 196.00 BS 5 1 . 1 F ! 
I S i l v e r 10 | 

!Sodium 5000 | 
!Thai1ium 10 ! 
!Vanadium 50 ! 
! Z i n c 20 J 

Comments: 
F4: THERMO JARRELL-ASH VIDEO 22E (#4) 

FORM XI - IN 7/87 
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8 . 4 . • • O " . ; " . - . - 1 0 no-. F u r n a c •7 F Y T R AC:T I ON P I J B 6 / 1 7 / 6 9 

8 8 9 0 8 1 7 5 5 - 1 0 n 1 8 F u r n a c F V T R A C T T ON DOB 5 / I 7 / 5 9 1 6 ; 2Ci 

7!':- :". , !" i 5 0 5 6 — 1 0 n 2 8 P i i r n a . - a FY T R A C T T O M C'OFi'c / 1.7 /.-.•-' 1 8. •'" 8 

'' "' .•."•00 5 0 5 6 - 1. 0 n 8 -• F u r n a c a F / T R A C T J A N i8i.l6 5 / I 7 / 8 9 1 3 1 2 3 
7 - j p p p, CCV CC'v 0:5 / 1 7 ./ 8 9 ]. '? " C; 

1 

( j P r e 

r e .5 

LI 8 7, 

r : r g 

'-""•O 

Ci 5 

0 5 

/ j 7 / 6 

9 1 5 F F 8 i .13 1. 8 8 0 5 / I 7 / 8 9 

° 2 ; 8 0 P P B L : 9 -: 6 3 0 0 5' / . I 7 / 6 9 

97, 1. n o P P F 8133 -. 1 O O 0 5 / 1 7 / 8 9 
I 



AA Sequence #: £ 5 Z -

Date : & - \ 9- - % 9 

.GRAPHI/TE J F U I ^ C E _AA RUN BENCH SHEET 
Ins trument I D : F ^ / F ^ F ^ , 

Reviewed by; 

Page' 1 of 2 
Instruments Method #; 13 

Operator; C5 r> 
Background: (JBSP BD 
Time Calibrated: \H-M\ 

disc # 

acq 

Standards Prepared: 5-)?-g-

Standards Source: 
1. Calibration: jo pprr\ 
2. ICV: l e v - j f H'/Q*; 
3. CCV: 

ST> TNNF1F AND SHEBMAM 

Run I D ; 
A 

Pb Element: <3£|> 
Wavelength (nm) 
Slitwidth (nm): 
Integration Time (sec) 

STDl: o STD2: ,a 
STD3: sx> STD4: / 00 

COMMENTS SAMPLE ID 
" ' 1 1 cv 

j 2 
ji 3 
j 4 

5 L ' ' V 

6 
7 IS' 

8 Cr\j 
9' 

10 
11 + 7 

i 12 tz*> 1 
j 13 r3*>| •ri5 

>14 . O ID 
ii 15 •Ho +-5 

16 r 2 o r'o 
17 'TIS 

. 18 
19 -Ho + 5 

20 T Z O i-lO 

21 +•15 
! 22 
j 23 

24 
j. 25 •i-)S 
I 26 

27 + 5" 

I 28 rzx> -MO 

i 29 
I 30 G O V / 

31 
3 \ 32 Ol D 

33 +5 
34 . 
35 V i s 

36 
! •37 V5" 
\ 
I . 38 

39 

B 

09 
Tl 

41-o 

Run ID: 
Element: 
Wavelength (nm) 
Slitwidth (nm): 
Integration Time (sec) :j=-,,<-> 

STDl: p STD2: S 
STD3 : so STD4: 1 o*? 

~Z- •£> 

DILUTION COMMENTS 

LL 



AA SEQUENCE # : 5 5 ^ 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 2 OF 3 

COMMENTS SAMPLE ID DILUTION COMMENTS 
40 0 * 
41 
42 

! 43 
1 44 

45 he 
46 rzc l-no 
47 •+PyO /~t1< 

f 48 
11 49 •fid 

50 +20 / - f / n 
1 51 

52 CQ-S 
! 53 CO.fb 

54 O M 
55 
56 t-lO 

57 
i 58 CM 

59 •HO / « T 
60 -hlo Inn 

j 61 
62 Ol 

i 63 -MO ft"5~ 
64 n o / -rio 

i 65 
i; 66 OK 

67 +/o /r-r 
68 +7.Q / fro 
69 t y> f-r-i <-
70 

r - .m%u 71 f t O / T g 
i 72 f i o / +m 

1 74 
j 75 CT./3 

76 CD 
77 —1 s> 

1 I 78 
i 79 
1 80 / ( 

c -

7 7 g> 



GFAA RUN BENCH,SHEET 

AA SEQUENCE #: PAGE 3 OF 3 

j SKINNER AND SHERMAN 

A B 
COMMENTS SAMPLE ID DILUTION COMMENTS 

\ 8 6 *2rt l+ito 
J 8 7 7 / rr<T 
i 88 ^ e c u ^ ~ 
j 89 Cc /3 ~ 
j 90 _ _ _ _ _ 

j 91 ZZZZZZZZZZ 
j 92 

i 93 ZZZZZZZZZ ~ 
j 94ZZZZZZZZZZZ — • 
j 95 zzzzzzzzzzz — ~ ~ ~ — 
J 96 

j 97- zzzzzzzzzzr. z z z - — 
j 98 ~ z z z z z z _ _ — 
j 99 ZZZZZZZZZZZ zzzz~— 
j ioo zzzzzzzzzzz '— 
j ioi zzzzzzzzzzz zzzzzzz~ —" 
j 102 zzzzzzzzzzzz — 
j 103 zzzzzzzzzzz zzzz~~z— j 104 zzzzzzzzzzz z z -

.j 105 zzzzzzzzzzz ~ _io6 zzzzzzzzzzz — ; ,107 zzzzzzzzzzz — ———— j 108 zzzzzzzzzzz ~— _io9 zzzzzzzzz__zz zzzzz~~ 
; no ZZZZZZZZZZ ZZZ~ in zzzzzzzzzzz zzz_~— — j 112 zzzzzzzzzzz — j 113 zzzzzzzzzzz — ~~~~— 114 zzzzzzzzzzzz — ~~~~~— 

115 . zzz~ ~ 
116 ZZZZZZZZZZ" : — 117 zzzzzzzzzzz — 118 zzzzzzzzzzz — 119 zzzzzzzzzzz ~ — 
120 
121 zzzzzzzzzzz 122 zzzzzzzzzzz 123 zzzzzzzzzzz ~ 124 zzzzzzzzzzz — 125 zzzzzzzzzzz ~~ —————— _i26 zzzzzzzzzzz ———— 127 zzzzzzzzzzz ~ ~ 128 zzzzzzzzzzz zzzzzz~ 129 zzzzzzzzzzz zzzz -— 130 — zzzzzzzz 131 



;M orma 1 C a l i b r a t i o n 

RINSE 

Stand 
Abs 
Mean 
P/H 
Abs 
Mean 
P/H 
AUl 0 
14: 41 
Wed 

ard 
j 1 

2.ER 

f oo 
1 / 

As-S Se-S 
Z 5 T D » O/O 
0. 004 
0. 004 
0. 002 

-0.003 
0. 000 

-0.002 

n 

o. 001 
o. 001 

-0.010 
0. 000 
0. 000 

-0.015 

S ta n d a r d 
Abs | 1 
Maan ) 
P/H ' 
Abs ] 2 
Mean 'i 
P/H ! 

Maan ,| 
SD j 
RSD | 

i 

Standard 
Abs , 1 
Maan J 
P/H '• 
Abs 1 2 
Mean ; 

P/H 

Maan 
SD 
;̂ 3D 

S tand 
Abs 
;i a a n 
;VH 
Abs 
Mean 
P/H 

Maan 
SD 
RSD 

ard 
1 

"1AY 1989 
-is-S 3a-
C S T D 
0. 053 
0. 053 
0. 035 
0. 060 
0. 059 
0. 075 

As-S Se-
0. 059 
0. 001 
02. 37 

As-S 3e-

1 -S-TP £ 
0. 278 
0. 278 
0. 436 
0. 2 76 
0. 277 
0. 416 
S Se 
277 

0. 001 
00. 50 

As-S Se 
2 STO 
0. 482 
0. 482 
0. 646 
0. 484 
0. 483 
0. 619 

As-S Se 
0. 483 
0. 001 
00. 28 

"2 l o t ? 
0. 021 
0. 021 
0. 041 
0. 027 
0. 024 
0. 033 
S 
0. 
0. 
17 

024 
004 
. 50 

A 
0. 

5WJ^ 
0. 223 
0. 223 
0. 363 

0. 223 
0. 351 

-S 
0. 223 
0. 001 
00. 44 

-S 
1 I ml i ac 
0. 342 
0. 342 
0. 420 
0. 354 
0. 348 
0. 448 

-S 
0. 34S 
0. 008 
02. 41 

CALIBRATE A 
TD1 CONC MEAN 
Z j. 00. 00 0. 000 

c 10. 00 0. 059 
1 i' 50. 00 0. 277 
2 : 99. 99 0. 483 

APP CONC 
STD Z;! 00.00 
STD C| 09. 69 
STD l | 50. 14 
STD 2 99. 97 



RAW DATA FROM ADS200 DATA SYSTEM Page 1 

I n s t rumant code: F4 
Run ID: 891370^ 

i 

3 SAMPLE ID 

001 K 

Burn 1 
ir 

Burn 2 
i 

Mean 
I 

RSD 

002 CAL BLK 
Burn 
Burn ; 
j 

flean 
RSD 
j 

Check 

CODE CLIENT ID DILUTION 

ICV * 

As-S 

37. 63 
36. 49 
37. 08 
02. 26 

ICE \ 

00. 54 
-00.20 
00. 17 

DIG HI 

1. 2 5 x 

Se-S 

31.06 
76. 44 
73. 75 • 
04. 14 

1. 00 x 

Se-S 

00. 14 
-00.26 
-00.06 • 
DIG HI. 

DATE TIME 

17 MAY 39 14: 57 

17 MAY 89 15:01 

OK OK 

003'CRA 

B u r n 1 
Burn 2 
i 

Mean 
RSD 

CRAO 

As-S 

09. 66 
09. 79 
09. 72 
00. 94 

1. 00 x 

Se-S 

05. 43 
04. 07 
04.77 = 
20. 90 **# 

17 MAY 39 15: 05 

004 PB 

B u r n 
Burn 
Mean 
RSD 

DBW 

As-S 

00. 48 
00. 37 
41. 89 

1. 00 x 

Se-S 

-00.51 
00. 00 

-00.26 = 
DIG HI 

17 MAY 39 15: 08 

005 PB ASDBW 

B urn 1 
Burn 2 
Mean 
(pSD 
Sample value 
Spike added 
T 

Spike recovery, 7. 

18. 67 
19 . 14 
1 8 . 9 0 = 
0 1 . 75 

1 . 60U 
2 0 . 00 

9 4 . 5 

1. 00 x 

S e - S 

0 9 . 51 
0 8 . 95 
0 9 . 2 3 = 
0 4 . 27 

1 . 10U 
10 . 00 

9 2 . 3 

17 MAY 89 15: 12 



RAW DATA FROM ADS200 DATA SYSTEM Page 2 

I n s t r u m e n t code: F4 
Run ID: 8913702 

PG3 SAMPLE ID 

I 
006 LCSFW 

CODE CLIENT ID DILUTION 

LCSW l.OOx 

DATE TIME 

1 7 MAY 89 15:16 

As-S be-b 

ij «J r n 
Burn 
Mean 
RSD 

48. 
47. 
47. 
Of). 

1 1 
51 
31 
88 

45. 81 
44. 83 
45. 32 
01. 52 

007 LCSFW ASLCSW 00 x 17 MAY 39 15: 20 

Se-S 

Burn 1 
Burn 2 
Mean 
RSD 
Samp 1e value 
Spike added 
Spike r e c o v e r y / 7. 
ii 

65. 94 
64. 98 
65. 46 
01. 03 
47. 81 
20. 00 
83. 2 

008 50 PPB CCV t 

56. 64 
53. 31 
54.97 : 
04. 28 
45. 32 
10. 00 
96. 5 

1. 00 x 

Se-3 

17 MAY 89 15: 23 

B u r n 
B u r n 
Mean 
RSD 
Check 

009 CAL BLK 

51. 00 
50. 49 
50.74 = 
00. 70 

DK 

CCB \ 

As-

50. 03 
49. 77 
49. 90 
00. 36 

OK 

1. OOx 

Se-S 

17 MAY 89 15: 27 

Burn 
Burn 
Mean 
RSD 
Check 
j 

-01 

Value 
Sp i k e 

00. 96 
-00.07 
00.44 = 

DIG HI 
OK 

MOS 

added 
05. 33 
0. 00 

-00.73 
-00.22 
-00.43 = 
-75. 00 

OK 

1. OOx 

Se-S 

02. 29 
0. 00 

17 MAY 89 15: 34 



RAW DATA FROM ADS200 DATA SYSTEM 'age 'J 

I n s t r u m e n t code: F 4 
Run ID: 3913702 

POS SAMPLE ID 

011 -01 

Value 
Spike added 

012 -01 

Va 1 u e 
Spike added 

013 -01 

01 -

Value 
Spike added 
I n t e r c e p t 
Slope 
C o e f f i c i e n t 
Calc. cone. 
i 

-01 

Value 
Spike added 

015 -01 

Value 
Spike added 

016 -01 

Va 1 ue 
Spike added 

CODE 

MIS 

CLIENT ID 

is-S 

15. 07 
10. 00 

As : 

25. 47 
20. 00 

M3'i 

35. 15 
30. 00 
5. 311 
0. 997 

0.9999 
5. 3 S 

As-S 

04. 70 
0. 00 

As-? 

14. 79 
10. 00 

M2S2 

As-S 

25. 20 
20. 00 

DILUTION 

1. 00 x 

05. 24 
5. 00 

1. OOx 

Se-S 

OS. 15 

10. 00 

l.OOx 

Se-S 

1 1. 30 
15. 00 
2. 254 
0. 599 

0.9993 

3. S S 

1. OOx 

Se-S 
-00.10 

0. 00 

1. OOx 

Se-S 

04. 73 
5. 00 

1. OOx 

Se-S 

03. 46 
10. 00 

DATE TIME 

17 MAY 89 15:36 

17 MAY 89 15:33 

17 MAY 39 15: 40 

17 MAY 89 15: 43 

17 MAY 89 15: 45 

17 MAY 39 15:47 



RAW DATA FROM AD3200 DATA SYSTEM Page 4 

I n s t r u m e n t code: F 4 
Run ID: 391370J 

| 
HQS SAMPLE ID 

0 1. -0.1 

CODE 

As-S 

INT ID DILUTION 

1. 00 x 

Se-S 

DATE TIME 

17 MAY 89 15: 49 

Va 1 u e 
Spike added 
i; 

' I n t e r c e p t 
SI ope 
b o e f f i c i e n t 
Calc. cone. 

013 -01 

36. 45 
30. 00 
4. 436 
1. 057 

0.9997 
4. 2 S 

MODS 

As-s 

1 1. 06 
15. 00 
0. 456 
0. 744 

0.991 1 
0. 6 + 

1. OOx 

Se-S 

17 MAY 39 15:51 

Value 
Spike added 

019 -01 

47. 97 
0. 00 

M1DS 

07. 59 
0. 00 

1. OOx 17 MAY 89 15:53 

be-b 

Va 1 ue 
Spike added 

020 -01 

3a. 77 
10. 00 

M2D3 

As-3 

12. 03 
5. 00 

1. OOx 

Se-S 

17 MAY 89 15: 56 

Va 1 ue 
Spike added 

021 -01 

Va 1 ue 
Spike added 
I n t e r c e p t 
Slope 
C o e f f i c i e n t 
Calc. cone. 

022 -02 

70. 26 
20. 00 

M3DS 

As-S 

79. 73 
30. 00 

43. 157 
1. 069 

0.9993 
45. 0 S 

MOS 

As-S 

17. 56 
10. 00 

1. OOx 

Se-S 

21. 51 
15. 00 
7. 579 
0. 946 

0.9981 
8. 0 3 

1. OOx 

Se-S 

17 MAY 89 15: 53 

17 MAY 89 16: 00 

Value 
S p i k e added 

14. 10 
0. 00 

-00. 84 
0. 00 



RAW DATA FROM ADS200 DATA SYSTEM Page 5 

I n s t r u m e n t code: F4 
Run ID: . 8913702 

POS SAMPLE ID 

023 -;02 ~ 

CODE CLIENT ID DILUTION 

MIS ' • 7.' • •• .* ": " 1. 00:< 

As-S Se-S 

DATE ..•: TIME 

17 MAY 89 16:02 

•Value .-:, 
>Sp i k e .adoed 

024 -02 

3 I V f l u e _ 
Spike added 

23.77 03.30 
I - 10.00 „ - ,5. 00 

M2S l.OOx 

" As-S Se-S 

32.63 04.96 
?0. 00 10.00 

17 MAY 39 16: 04 

025 -02 M3S 1. OOx 

As-S Se-S 

Value 
sSp l k e adoed 
I n t e r c e p t 
Slope " " - " 
C o e f f i c i e n t 
,• Ca 1 c... cone...: 

i 

026 -03 MO? 

30. 00 " 
14.197 
- 0.-932—• 
0.9999 
, „ 15. 2 „S 

-17" MAY 39 16: 07 

08. 68 ' 
15 . 00 

-0. 508 
0. 604 '* 

0.9834 
- -0.7 +_ 

1. OOx 17 MAY 39 16: 09 

4 ~ As- r 36-b •> 

Value ' • 
Spike added 

27. 63 
0. 00 

027 -03 M1S 

1 As-S 

00.99 -
0.00 

l.OOx 17 MAY 89 16 11 

Se-S 

Value 
Spike added 

37. 70 
10. 00 

02. 84 
5. 00 

028 -03 M2S . . 

J As-S 

- . l.OOx 

Se-S 

17 MAY 89.16:13 

Value 
•Sp i k e .added 

f 

48. 09 
-20.00 -

06.34 
10. 00 



RAW DATA FROM ADS200 DATA SYSTEM Page 6 

I n s t r u m e n t code: 
Run' ID: 

F4 " '. 
3913702 

RGB SAMPLE ID 

029. i 

Va 1 ue 
Spike added 
" t n t e re ept 
11 ope 
C o e f f i c i e n t 
-C a 1 c. cone. 

030 SO'PPB 

• •--•-j- .•••• 
p a l u e 

031 CAL BLK 

. Value 
Check 

I 
032 -01 

CODE CLIENT 

M33 7 ' 

A s —S 
. - •) «- \ 

57. 36 
- 30.00 
"2 7. 658 

1.011 
,0. 9999 

2 7. 4 S 

"ccyjl ; _ 

As-S 

\ 48.23 
### 

'ID DILUTION ' DATE ' ' TIME " 

• --l.OOx" ' ;'17 MAY" 89 16: 15 

Se-S 

10. 40 
15.00 . 

" - 0. 333 
O. 635 

v.9375 
0. 6 + 

l.OOx j 

Se-S 

, 50. 83 ' ' 

17 MAY -39 16. 17 

" CCB 3L 

As-3 

-00.06 

5 . „> OK 

M0S2 

— As-S 

" l.OOx 

Se-S 

00. 26 

1. 00 x 

Se-S - - " 

17 MAY 89 16:19 

17 MAY 89 16:23 

Value 
Spike added 

033 -01 

Value 
• Spike added 

P ir 
034 -01 

jl 

: .yalue 
Spike added 

. 00.82 
0. 00 

1. OOx 

Se-S 

04. 32 
5. 00 

1. OOx 

Se-S 

0 7. 39 
' 10.00 

17 MAY 89 16 25 

17 MAY. 89 16: 27 



RAW DATA FROM AD3200 DATA SYSTEM Page 7 

I n s t riu mer i t code 
Run l b : 

F4 
S913702 

035 -01 

CODE CLIENT ID DILUTION 

M3S2 " • ~~ -~ ~ • i; 6o x 

1 

j 
V a l u e 
'.Sp i k e "adoed 
" l l n t er c ep t * 
s l o p e 

. C o e f f I C l e n t 
Caic. cone. 

As- Se-S 

10. 88 
15. UO 
0. 8fc5 ' 
0. &65 

0. 999 7 
l.C, S 

DATE TIME 

17"flA"Y 89 16~ 29" 

036 -02 MO 

As-S 

' l.OOx 17 MAY 89 16:31 

• 1 u e • 
^,&P i ke add ed 

037 -02 

00. 7U 

q. oo_ 
~ "l.OOx • 17 MAY 39 16: 34 

-Value 
Sp i k e a d d ed. 

038 -02 M2' 

Value 
Spike added 

31/41 
o r / 00 

039 -02 

Value 
Spike added 
>I n t e r c ept 
-Slope : 
C o e f f i c i e n t 
Calc. cone. 

Se-S 

02.62 

t 5 . 00 

1. OOx 

- \Se-S -

— 0 4 . 77 
10. 00 

^ *,.1.00x. 

' * Se-S ' - ' 

07.37 
15. 00 
0. 541 

. . 0. 443 , 
J 0.9976 

1.2 « 

17 MAY 39 16: 36 

17 MAY 39 16 38 

040 -03 

i 
Value ' 
Spike added 

1. OOx 

Se-S 

' ̂'00."04"*'r 
' 0. 00 

17 MAY 89 16:40 



RAW DATA FROM ADS200 DATA SYSTEM Page 3 

Ins trj (ument code: 
Run ID: 

ij 

POS SAMPLE ID 

041 -03 

• • Va1u e 
Spike addtd 
'l 

042 -03 

- -.-iV a 1 u e - v -
Spike added 

043 -03 

Value 
Spike added 

. . . .: I n t e r c e p t ̂ . 
Slope 
C o e f f i c i e n t 
r - i c. cone. 

044 -04 

F4 
8913702 

CODE .' CLIENT ID DILUTION DATE TIME 

17 MAY 39 16:42 

17 MAY 89 16:44 

05. 32 - 3- •XG&.—^VJZ. Trffi ff'5tei!9v?*.-s4c'^a3B5?i 

10.00 _ _ 

l.OOx, 17 MAY 89 16 47 

io .33^^ESE: ; 
'^15/00'^y';''"?;^:/'< 

£-0^098 y.:^'/: 
0:"6 53 

• 0. 9337 . ( l^.. . 
2' S < . 4>»- 0. 0 ' +;pM>-f5jl§:i?-* 

MOS 1.OOx 17 MAY 89 16:49 

Value 
Spike added 

01."50 
0. 00 

045 ,-04 .MIS 

As-3 

Value 
Spike added 

.11. 63 
10. 00 

046 -04 M2S 

.. . As-S 

Value . 
•Spike added 

.21. 03 
*20. 00 

-00.61 - - " * * 
~ 0. 00 , . 

TLI.OOX. \ J . 7 MAY_89_ 16 .51 

/Se-S 

. 01. 37 
5. 00 

-T1.00 x 

Se 7S 

05. 29 
' 10. 00 

17 MAY 89 16 53 



RAW DATA FROM AD3200 DATA SYSTEM Page 9 

I n s t r u m e n t code: 
Run ID: 

POS SAMPLE ID 

Q47"'^64~~ 

i 
tVa 1 u e 
'.'fSpike added,; 
I n t e r c e p t 

jSl ope 
j C o e t- t-1 c l e n t 
iC a 1 c . c o n c . 

F4 
8913702 

-CODE 

"^M33 

As-S 

CLIENT ID DILUTION 

- ~ 1 T 0 O T -

D A T E ; T I M E 

17 MAY'"89"- 16: 55 

29. 97 
30. 00 
1.311 
0. 948 

0.9996 
1. 9 

Se-S 

0 7. 16 
15. 00 

~-0.782 
0. 545 

0.9394 
-1.3 + 

043 -05 M0< 1. OOx 17 -MAY-"89 16: 57 

As Se-? 

Value 
'Spike added 

03.71 ,~ 
U. 00 

-00.33 
•-0.00 

049 -r05 MIS i:oox MAY 39 17: 00 

As-S Se-S 

tVa 1 ue 
JSP ike., added 

13.09 • , 
10.00 r _ ; ^ 

050 4o: 

As-S 

3Value 
• Spike added 

C i . J c ! 

20. 00 

02. 61 
A . . . s oo 

l.OOx 

- Se-S - -

•-05.-72 
10. 00 

17 MAY 39 17: 02 

051 -05 M3S__ 

~!~1AS-S 

05i 

Value 
Sp ik e added 

^ I n t e r c e p t 
i s lope 
. . { C o e f f i c i e n t 
Calc. cone. 

m 
50 PPB 

32. 74 
30. 00 

. 3.417 
0. 953 

0.9978 
3. 6 S 

ccv 3 
'As-S 

_~LV *. __.9°.
x. 

r» Se-S - - * 

- .08. 06 
15. 00 

-0.227 
0. 566 

0.9933 
-0. 3 S 

, l.OOxJI 

~Se-S ^Y^ry 

•17..MAY 89 .17: 04 

17 MAY 89 17: 06 

Value 
Check "." - f t * * -

- *47. 93 



RAW DATA FROM AD3200 DATA SYSTEM Page 10 

I n s t r u m e n t code: H 4 
Run ID: 

PQ3 SAMPLE ID 

053 CAL 9LK 
. . j .... 

•• • •• : - .... :• 
\ 
\Ja 1 u P 
Check 

... ,i 

8913702 

CODE CLIENT 'lD DILUTION 

• . CCB 3 ' • •" 1. OOx 

As-S Se-S 

-00.OS 

DATE TIME 

17 MAY 89 17:03 

00. 
• OK 

17 MAY 89 17:11 

.Value _ _ » 
Spike added 

055 -04 

i 
Valus 
Spike addeci 

056 -04 

Value 
Spike added 

057 -04 

Value 
Spike added 
-'Intercept 
SI ope • 
C o e f f i c i e n t 
Calc. cone. 

U58 -06 MOS 

. As-S 

Value 
Spike 'added 

18. 25 
0. 00 

„_07. 13 
15. 00, 

-0. 164" 
*"'o:'505' 
0. 9810 

-0. 2 + 

1.OOx • * 17 MAY 89 17 19. 

Se-S -«• ' , 
-00.07 
^ 0. 00 \», -v 



RAW DATA FROM ADS200 DATA SYSTEM 

I n s t r u m e n t c o d e : F4 
Run BD: 

! 
POS SAMPLE ID 

j . „ " 
059. 4,06 

I 
-"" - •] '..-' \ . '.-.1* 

I 
|| 
l v a l u e 

.. v.f.-:-f|Sp i k e .added 

' 1 
060 -fok 

' 8 9 1 3 7 0 2 .; -

. CODE . C L I 

~~ " " " " M I S * " "* 

' A s ~ 5 

_ - 2 8 . 86 
1 0 . 0 0 

M2S 

jiVa 1 ue 
sSp i k e " a d i ) e d o;oo 

0 6 1 -f06 M3S 

As-

I V a l u e 
(Sp i k e a d d e d 
l l ln t e r c e p t 
. S l o p e " ' 
( C o e f f i c i e n t 
i, 

-I Calc. cone. 

062 -07 

f V a l u e -
isSpike added 

063 -07 

^Value 

48.23 
30. Ou 
13.368 

- . "-Q;980" 

0.9932 
- J ; . 18.7 

. MOS 

' '16.54' 
- 0. 00 

-MIS 

^ As-S 

24.38 

17 MAY 89 17: 24 

17 MAY 89 17 26 

INT ID DILUTION " DATE TIME 

'~ •" ~" 1. OOx - "17 MAY '89 '.17: 21 

Se-S 

03. 6U 
' . . 5.00 . 

1. OOx 

Se-S' 

07. 10 

f V" " ' °9. . 
1. OOx 

Se-S 

10. 5^ 
15.00 

- 0 . O i l 
^ 0/708 -•-
0.9999 

„, , . 0. 0 .3 , 

1. 00 < 

;5e-S 

-00.39 J 
0.00 

1. 00x_._ 

Se-3 • 

02. 98 

17 MAY 89 17: 28 

17 MAY 89 17. 30 



RAW DATA FROM ADS200 DATA SYSTEM Paga 12 

Instnumant code: F4 
Run ID: 8913702 

i • 
POS SAMPLE ID CODE CLIENT ID . DILUTION DATE TIME 

065 -07 M3S l.OOx 17 MAY 89 17:34 

As-S „ . Se-S 
' f - - 1 * ~ 1 -
Value 41.41 03.9/ 
St i k e added "^.00 , ' o 15.00 
I n b e r c e o t 16.630 ~ " '" '-U.469 
Slope 0.H35 '•;•->•,: , 0. 683 ••..•'.•/.:•::;. : .; 
C o e f f i c i e n t 0.9995 0.9811 
Calc. cone. - 19. 9 S -0. 6 + . .-• 

0 6 o -,08 . „ ^ ' MOS " " , l .OOx x ,17 M A Y J " 8 9 _ 17 37 

'••7 . ' A s - S ' : • •' S e - S v . ' ••' •'' . ' " 
' • f •-• - " .... . .- y :,. ~ :.. :;r". —.«i:.:,ir... •„•_..; .-„•:;. T- :• ' .:• 

" V a l u e 0 1 . 6 1 - 0 0 . 15 
„ .• Sp i k e added I.: / : / ,0. OO...^''^^^ 0. j ) 0 •/ ,=.- . ,• , ... , _ . , 

067 -08 " .MIS. - . .: c 1 . OOx : , 17 MAY~89„17: 41. . . . ... "'. *„ " . 

Value 10.63 . 03.70 
' Spike added ^ * ....10. 00 r̂,,,.,-„A..>.̂„,5. 00 ». ̂  w. JLS .» . 

068 -08 M2S • . l.OOx •'• 17 MAY 89 17:43 

Value - 19.40-'- - 06.80 - *• 
Spike added - 20.00 --- , - 10.00 

069 -08 . . . " ... >M3S . „. . . l.OOx "17 MAY 89^1/ 46 

( * ' * As-S ^ - ' Se-S 

•-Value. 29. 32 ... 11.99 _ . ... .̂ , 
; Spike added 30.00 15.00 
v ^ I n t e r c e p t 1.455 -0.133 
v : Slope - - 0.919 . 0.772 ., - . 

C o e f f i c i e n t 0.9996 0.9934 
C a l c . cone. , .;. 1.6 S . -0. 1 + 

070 -09 ' MOS l.OOx 17 MAY 89,17:48 

1 As-S s Se-S ~ ' 

Value" ' ̂  "12."40 x * A ~ f \ " - -01 .r59 » —' ' 
Spike added 0.00 0.00 



RAW DATA FROM AD5200 DATA SYSTEM Page 13 

I n s t r u m e n t code 
Run ID: 

POS SAMPLE ID 
. . ... .. 

071"-09 : 

F4 
8913702 

ij. 

CODE CLIENT ID DILUTION DATE TIME 

'MIS"~r~~. ^ ^ - - ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ "f7:"S0" 

As-S Se-S 

• Value 
1 ..".Sp i k e added 

20. '3 
-10. 00 

072 -09 N2S 

AS-

.'Va 1 ue r\"' 
' Sp i k e added 

073 -09 

30. 33 
20. 00 

M3 

As • 

Value 
, i .. ......... 

Spike added 
I n t e r c e p t ^ 
Slope """ 
C o e f f i c i e n t 
C a l c . i cone. 

074 50 PPB 

, Value 
Check . 

075 CAL BLK 

Value 
•Check 

• i, • •>.. -JI . • i. . 

076 -07 

41.41 
30. OU 
11.743 
0. 966 

0.9980 

CCV ^ 

-\ A«;-S~-t-^^ 

47. 33 
•H- *•«• 

_CCB^ ^ l u _ 

- As-S 

-00.85 

. OK • 

MOS 

...••; As-S 
Value 
Spike added •1^ 0^00 1 

• .-00.29 

"t>. OU 

- l.OOx 

Se-S ' 

03. 20 
~ -"10. 00 

• l.OOx 

Se-S 

05.83 
15.00 

-2.075 . 
~ -0. 515 - " " 
0.9866 -
..-3.9 + ; 

l.OOx . 

46.01 

*** 
l.OOx 

Se-S 

. 0 0 > 29 ' 

OK 

l.OOx 

Se-S : 

00. 15 . 
0. 00 

17 MAY .89 17: 52 

17 MAY 89 17: 54 

17 MAY 89 17: 56 

17.MAY 89 17:59 

17 MAY 89 18:01 



RAW DATA FROM ADS200 DATA SYSTEM Page 14 

I n s t r u m e n t code: F4 
Run ID: 8913702 

I 
POS SAMPLE ID 

0 7 7 - " - 6 7 ' 

CODE CLIENT ID DILUTION DATE " TIME 

T7'''*M AY" 89"1T:"63'" 

Value 
bp i k e added 

As-S 

b IO.OT 

0/3 - 0 7 

•.•: --f -

yalue f 

Spike added 

079 -0/ 

Value 
Spike added 
I n t e r c e p t . 
Slope "~ 
C o e f f i c i e n t 
:Calc. *:.conc. 

030 -11 MO: 

As-S 

Value 
Spike added 

-00.37 ' 
0. 00 

081 -11 MIS 

•As-S 

• Value 
Spike added 

032 -11 

09. 53 
10. 00 

M2S 

' As-S 

Se-3 

OS. 2/ 
5. 00 

'1.OOx 

Se-S 

06.12 
"lO. 00 

1. 00 < 

Se-S 

'10.23 
" 1 5. 00 
-0.021 . 
0/662 ' 

0.9967 
t »,o. 0 s 

1. OOx 

* • -00.56 
-0. 00 

l.OOx 

Se-S 

' 04. 20 
5. 00 • 

1. OOx 

Se-S 

17 MAY 89 18: 05 

17 MAY 89 13: 07 

17 MAY 89 18: 09 

17.MAY.39 18:12 

17 MAY. 89 18: 14 

Value 
Spike added 

4 

16. 86 
20. 00 

08. 25 
MO. 00 



I RAW DATA FROM AD3200 DATA SYSTEM Page 15 

: I n s t r'umant code: F4 
Run ID: 8913702 -

FOS SAMPLE ID CODE '. CLIENT ID DILUTION DATE ' " TIME 

"OSS' -111 1 ' T••r-«----:---;-^'-t¥,35-'r:-~-~^~*^r±^^ ̂  ; 0 0 x " 17 MAY 89 "18: 1 — • 

. As-S z>e-3 

; ".';r.:j •-•;;}•: -^^.f^^ ;,:>^^v' -:y£:~^v 

. Value : " ' 27.27 ... . 13. 03 . 
„^Pike added 30.UO 15.UO 

I n t e r c e p t -0.195 -0.503 
Slope 0. 902 . : 0. 899 :•. ... . 

• " C o e f f i c i e n t • .0.9979 0.9994 . . • 
Cr l c . cone. -0. 1 c> " -0. 5 S 

084 -10 MOS - l.OOx 1/ MAY 89 18 13 

~~" As-S - ~ Se-S 

Value " 12.09 -00.52 
Spike added 0.00 0.00 

035 -10 - MIS " l.OOx 17 MAY 89 13 20 

."• !• • As-S • Se-S • • • • 

Value . 20.39 ; • 02.61 

Spike added - r, v10.00 „- . „ ,5.00 , 

086 -10 . M2S l.OOx 17 MAY 89 13:22 

i As—S - - ~ Se—S • * - - — -> - vi - ,— — ~ . ... 
Value - ~~ ' - 23.90 ~ - 05.71 
Spike added 20.00 10.00 

087 -10 J13S " _ l - 0 0 x 17 MAY 89 13 25 

; " „„ " V/As-S~ \ " Se-S > 

Value 39. 11 09. 57 
Spike added 30.00 15.00 
I n t e r c e p t 11.687 -0.663 

%•. Slope 0.896 •:.«:.^;^i^i../0. 667 
' " . C o e f f i c i e n t • 0.9987 ... 0. 9985 
f Calc. cone. . 1 3 . 0 S . -0.9 S 

088 50 PPB CCV 5 1.OOx • 17 MAY 89 18:29 

> 4 - ' 1
 J? ' *> \ - *, ^ - > . i * 

^As-S Se-S 

, j t , . 
Value - "->- •»*-•/• 52.41 r~ ~ " ^ 5 0 . 7 8 -.t , . * tJ„ 
Check *** *** 



I • . . . . .... " ... : • / ' • • 



n -

it? .pcLc.J: .3'il/:?.:~:X~..:. . ., 
•f";d'p'M i-T,v*;< ,FJ..'£-~A'--?H v i o d O " 2 2 E . - ' f tt- i-1 

L 

• _ AC'"i'..! i.i-~<:! .: • - 0 3<• i.o / 3'-> 

' - ' ; - 7 r ; ! : , i n c h - = ' : i : O-vW-v - j / . -9 

f I:'!)•-.: .. ' . . . ! . '?• 
• ; r.i-;r-,;,, ::^ ^ i i - , . / ' ; • ! : , ! - • , - . t ; o . j ••: 

r r r 

R i'-' r-

j (.. AL 
ij;.--. (;'..RA 

-;|-.>'rE1!S 

" i : - ' : • 

-II I - . I i ;-. r . — ! I.-'. 

• 'l:«?.rJL 

V i 0 5 

' - ; l j . 5 

i "i P 

p r 

• r.- - 1 ..'M02. -. ~-t •• : . ; . pu rnac -a " ./ 

/Vi. r 

r c v 
I C 6 

li'l lA P,;-r SAC 
3 A" 

4 ' - • 0 6 8 - 3 A 
iufNO.;;. P. — 3 A • 
4 6 0 o B - ?AC 

J 5 / 1 . 

0 3 / i 3 

i j •-. tZi ^fi^WrO^ 5»t~- Oa£!jySi-^$"-.'vr.'f iliPHQC-r" 'V? 2'2-2::,,.Vv, hOr.R — '3'A ••'•'X •S^S.H 
U w 

'"• .•' " "T* 
1 Ti 

.' :.-;'-t 

i I J 1 

• I 1 . ' ; l 

/ • 
l ' j ' : 1 

.'-s '' A 1 0 r 1 
3 / 3' -' • 10 : 2 
3 /3 '9 1.0 ,.2 
3-739 ,- -1 Q< -3 

l ' j : 2 

" • CCV , 

ur-.Ti • 

i '3 j - " - , 1 . 

i / p p f 

2 3 / 1 3 

t o / .1.3 
1 5 / 1 3 

/ 13 
/13 

10 
" ' .1.0 ; 
^ 1 0 : 

. / 3 9 

/ 3 9 

I -



AA Sequence • ; J j * ? ^ 
Dati: 

JGRAPHITE FURNACE AA BUN BENCH SHEET 
Page' Instrument ID: /F2/F3 

Reviewed by: 

of 

3 f Operator: 
Background: £B^ BD — 
Time Calibrated: °\ S2> 

disc # ̂ DG? 

' acq ;;2. 

Instruments Method #: )ju 

Standards Prepared: 5 -) ̂ ,-8n 
;~- - - 8<*> ••• 

Standards Source: 
1. Calibration: |Q fPrv> 

;'2. ICV: \CV-Z- / H'-ZCD) 
3 . CCV: SD ppn 

SXTNNFff AMD SHERMAN 
I 

I D \ 

A B 

Run 
Element: 
Wavelength" 
Slitwidth 
Integration Time 

STDl: 6 STD2: 
STD3: 5^ STD4 : 

Run ID: 8°lll8?/-
Pb 

I I L L 
Z. o 

Element: Tl 
Wavelengtn~-fhm) : \^IL,.Q 
Slitwidth (nm):- ? "o 

.:. -sr;S,V.JU. agCOMMENTS j 

Integration Time(sec)t 3-0 
STDl: & STD2: 5 
STD3: m STD4: too 

-SAMPLE ID DILUTION .COMMENTS 

7 

T 

" 1 
V~2 
" 3 

5 
'-,,6 
" 7 
8 

" 9' 
: 10 
"11" 
: 12 
- 13 
^14 
'15 
'16 
"17 
^18 
' 19 
" 20 
' 21 
"22 
'23 
' 24 
' 25 
"26 
* 27 
28 

: 29 
' 30 
" 31 
'32 
"33 
' '34 
35 
36 
•37 
. 38 
39 

fio 

\J 



N o r m a l C a i i b r a t i o n 

RirasE 

: E R D 

Abs 
Mean 
P/H 
Abs ' 
Mean 
P/H 
AUTO 
09: 53f 33 
Thu 18 MAY 

| AS-': 
Stan d 'a r d 
Abs. 1 1 ' 
M eari 
P/H 

As—3 Se- r--=> 
rd z STD ' o/o 
i 0. 002 6". 004 

0. 002 0. 004 
:0.004 . 0.008 -
0. 000 0.009 
0. 001 0.006 -
0. 005 0.009•• 

1989 
Se-': 

C STD Z* l°f^ 

Abs 
M ean 
P/H 

Mean 
3D : 
RSD 

,0. 
•b". 
0. 
0. 

041 
04T" 
095 
047 

0. 044 
0. 030 

.0. 016 
0. 016 
0. 018 
0. 020 
0. 018 
0. 013 

^s-S :Se-SA< 
0.044 ' 0.013 
0. 004 "0. 003 
09.54 15.55 

?"f ̂ ^As-S'Se-S " 

Mean 
P / H 
Abs 
Mean 
P / H " 

Mean 
SD - :-
RSD 

Mean 
P / H 
A b s t 
Mean 
P / H 

S . 

. ? ?• 

Mean 
SD 
RSD 

A s - S S e - S 
0 . 4 4 8 0 . 3 3 0 
0 . 0 0 2 0 . 0 0 3 

• 0 0 . 4 9 0 0 . 8 4 

S t a n d a r d 1 5 f P ^ :S?AiP 
A b s ^ J; 1 0 . 2 4 9 , :. ,0 . 199 .... , . 

;; 0 . 249 0 . 199 
j 0 . 4 0 9 0 . 3 4 1 
I 2 0 . 2 5 0 0 . 193 
12.7^0. -249 - 0 . 1 9 6 " ^ ^ 

~ r d . ' 3 3 4 ' b / 3 3 p % f 3 ? 
A s - S S e - S v ^ ^ * 2 # 
. 0 . 2 4 9 . 0 . 196 :_{. . . 
r 0 . 0 0 1 - 0 . 0 0 4 

_ .:-.00. 40 3, 0 2 . 14 ^ J 
' -Z J.Z. As-S'/Se^sZl. ITl^Tl 

S t a n d a r d 2 ==>TDH tcX>//ee> j 
A b s * T ^ 1 - ' " ' 0 / 4 4 7 . ^ 0 / 3 3 2 — ~ ^ 

0 . 4 4 7 0 . 3 3 2 " 
0 . 6 5 5 .. 0 . 4 4 7 
0 . 4 5 0 - 0 . 3 2 8 
0 . 4 4 8 0 . 330 .3V 22 
0 . 6 3 9 0 . 4 3 6 V ' 

CALIBRATE A 
STD 

C 
1 

;;CONC ?s 
00 . 00 
10. 00 
5 0 . 00 
9 9 . 99 

APP CONC 
STD Z j 0 0 . 0 0 
STD C 0 8 . 34 
STD 1 •: 5 0 . 69 
STD 2 | 9 9 . 78 

MEAN 
0 . 0 0 0 
0 . 0 4 4 
0 . 249 
0 . 448 



RAW DATA FROM ADS200 DATA SYSTEM Page 1 

1 ns trjumen b code: 
Run ID: 

POS SAMPLE ID 

001" ICV-2 "" " :"" 

. Value 

002 CAL BLK • . 

F4 
S913S01 

CODE CLIENT ID DILUTION 

Va 1 ue 
. Check 

003 CRA 18 MAY 89 10: 12 

:-Valuf a*" 

004 8905056-08 

, •• * • ..- • •»••.., • 
; *S Va 1 ua 

005 -08 

\ -

-Value 

Spike added 

006 -08 

Va 1 ue 

Spike added 

007 -08 

Value 
Spike added 
I n t e r c e p t 
Slope ' 
C o e f f I C l e n t 
Gale. cone. 

DATE TIME 

18 MAY "89 10: 03 

18 MAY 39 10: 10 

18 MAY 89 10: 15 

18 MAY 89 10: 17 

18 MAY 89 10: 19 

18 MAY 89 10: 21 

.11. 88 
,15. 00 
-0.089 
c O . 809 
0/9979 

0. 0 



RAW DATA FROM ADS200 DATA SYSTEM Page 2 

I n s t r u m e n t code: F4 
Run l b : 8913801 

PQS SAMPLE ID 

003 -09 
t -. 

•Value 
, ',: Sp i k e.ad d ed 

*'j!-
009 -09 

_ Value.. 
pp'i k e~ a d"d e d 

010 -09 

Value 
Spike added 

CODE 

MO'S"~~" 

' As-S 

12. 

0. 

MIS 

' As-S 

•;• ;- 22. 

CLIENT ID DILUTION DATE 

460613-9A 1. OOx " "" 13 MAY' 39 

TIME 

10:"23 

5 
3e-3 

. . 02. 30 
1)0 0.00 

4606D-9A l.OOx 

" ' Se-S ' 

: : 02.63 -

18 MAY 39 10: 25 

4606B-9A 1. OOx 18 MAY 89 10: 23 

Se-S 
FtJKf. "QfVCn-iv Jit 

32. 
10. 50 

06. 24 
- 10.00 

O i l -09 M3S 

Value 
Spike added 
^ I n t e r c e p t 
^ S l o p e ' 
• C o e f f i c i e n t 
Calc. cone. 

012 50 PPB 

Value , 
Check 
. It 

013 CAL BLK 

Value 
Check. 

42, 
15, 

12. • 
!~ . 

0. 

CCV 

As-S" 

46. 

CCB . 

As-S 

00, 

-4606B -9 A f 00 x 

^7,,.,., Se-S ,; . 

06 

-"-18 MAY -89 -10: 30 

0( 

)7 "* 
>93 
4 3 

09. 33 
15. 00 
1.420 ~ -

"0. 494 ~-
0.9595 
. 2.9 + 

'81 

l.OOx 

Se-S ~-

46.77 

,18 MAY 89 10: 35 

* # * 

'04 

1. OOx 

Se-S 

.. .-00. 43 

13 MAY 89 10:37 

;0K OK 



:-. i p 1 . .i » F - . :~:--t \ ?• '"• I .1 1 

• ;~ P > f fsI -1 .1 . . PI f i fi 3 I."1 • ''• C18 

- f i t: <b>-

A c ' I ' ! i r - ^ d • 

•C r u n c h » < J : -

P r o c e s s i n o 

/ 1 8 / 8 

P I 

'< h y uIMr 

rmf.' r e p a r a t ; 

H e t h o d 

11: a T i. rn e 

•-• ( 

1 0 
1 1 
1 2 

.1.3. 
1 4 
15 
1>'-' 
3 1 

- : - IT
'S ... Jw„ 

3 1 

3 3 ; # 

:£f: 
_ , II 

4 0 
4 1 
• • ' ; 

- - i . 

4,4 

4 5 : 

4 6 

-v.-
4 3 

4 9 

5 0 

-< I 

i OOP p p f t 

..; i i i -.f i p p F . . 

••'••000 - P P 8 ^""r^ 

i c v i 
CAL 8LK 
PB 
LCSFW 
2,9 O 5 l'j 5 6 - 01.;,. 
3 l^05056- Oi' * 
89 0 5056-01 ' 
3905053-0 1. 
,390 30 56-01 p.. 
3 Q 0 50 56-01 
3905056—01 
Q0 5056 - 01 **'' 

2000 PPB 
CAL BLK 

, 3 9 ' I S Q 5 ^ - Q - > 

» « C i l l o l i f ^ — O ' . - " - ^ 

P ' i p S l j S h - I J 2 ' , 

SQnc.0sm-02 • 
'S<?i"|.505^-l"i4 ' 
.29050 56-04 
V590 5QSf-» — 04 - • 
•3-905n5^-04 " 
. 8 9 O 505^ — O 5 ,_ 
890 50-5^-05 
3^05056-05 
8905056—05 
3905056-06 
8-905056-06 "' 
89Q5056-06 ' 
8.905056-06 ' 
2000 PPB ' 
CAL BLK 
'8905056-07 *' 
8905056-07 
.•8.c'p505.6-pZ,^. 
o 90 30 56 -07 '•>] 
•390 5056-08 
8905056—03 
8 90 5 0 56 - 0 8 

• F u r n a c ? 
.Furnace 
F urnace 

F u r n a c e 
F u r n a c e 
F u r n a c e • • • -

r F u r nac e 
. . F u r n a c e .,. 
, F u r n a c e . 
F u r n a c e , * 

•-. F u r n a c e •:. 
•>—.->-Furnace ~ 

(~ F u r n a c * , 
a+.-j.F u m a c . e i i 
. . F u r n a c e . 
•Furnace 

- • F u r n a c e . 
F u r n a c e : 

........ • •. . * 
.*.•• F u r n a c e : 

F u r n a c e 

• f u r n a c e ,:' 

• • --Furnace & 
. ,. F u r n a c e =i" 

. f'JCnajr** 
" F u r n a c e ."*• 
F u r n a c e 

• .Furnace -
F u r n a c e 

SO . - ' ' • • . . . : ; J 5 / \ 6 / . ? 9 • 

3 . 1 0 0 0 0 5 / l . o / 8 9 

2 0 0 0 •.<••„ 0 5 / 1 6 / 8 9 
c 0 0 0 mmmjmivmj&arQ5/ 1-6/.89 

I ' V • • ' - 0 5 / 1 6 / 3 9 
I C B - 0 5 / 1 6 / 8 9 
DBU) - . • 0 5 / 1 6 / 3 9 -

LCSW 2 . V 05/ 1.6/89 
.4606 B - 1 AO. ;*•»«-••» Q 5 / 1,.6./ 89 „-,v 
4606B-1.A 2-2. 05/16/89 '. 
4606B-1A • - j - 05/16/89 • . • 
46068-1A 05/16/39 
A606B-lADp..£sti--05/i6/.39 . : 

4606B-1AD 05/16/89 
4 06B-1A0 .;. 05/16/39 . 
4 K n 3 - l AD ' '' .' 1J5/ 16/89 * 
CCV 05/16/89 
CCB 05/16/39 
4 6 0 6 B - 2 A 0 _ _ 0 5 / 16 / 3 
•46i_iA8-2A_̂«'-<--2-"'j-i f~) / - I 6 / tfvi^i,,.. 
4 6 0 6 B - 2 A 0 5 / 16 / 3 9 
4606B-2A • •- 05/167*9 : 
4606B-4A0 --" JD5/16/89 j _ -~ 
'4606B-4A " cJ'.* 05/16/89 . • 
-4606B-4A "*-^Q5/ 16/89 ^ -
'4606B-4A -"~3?- ' 05/16/89 
•460.6B ̂ 5 A 0_ JO 5„/ 16./,8_9_._ ... 
4606B-5A .3 05/16/39 \ 
4606B-5A •_..;•' 05/16/39 
46p6B-5A .•,., ;* 05/16/89 
4 606B-6A0 '. ' 05/ 16/89 * 
46063-6A^ ' ' 05/16/39 :;•' 
4606B-6A ','• 05/16/39 
4606B-6A. 2U..-.05/16/89 . . 
CCV ' ' ' " ' ' 05/16/89 
•r.CB ' • '-- 3 ̂  05/1 6/39 
4606B-7A0 X"- 05/1.6/89 '•' 
4606B-7A •' 05/16/89 •' <" 
:46p6B r <7A f •"•••^'05/16/89..'. 
4606B-,*7A ' * 0 5 1 67'89 ' •'••» " 
4606B-8A0 ' 05/16/89 
4 6068-8A ,i'l 5/1 6 /89 
4606B-8A 05/16/89 

> •••• 
xl 



> a f l ip 1 e pi-.-- P a r a (•• i o n 

Me t h o c l 

C l i e n t TC' 

- I ! 

7 - . ii 

? •-

•S 1 

^ i t . 

•-'U , 
Q 1 j| 

9 2 j 
•-• ? 
'.-.'4 

• j 7 

LOO 
10.1 \ 

n • = i • f 

I ';. r;i ^ r — 

•'.• -iI I '7.1 j S p -

8 9 u 5 0 56— 
S ' : : : 0 5 0 5 6 -

3 9 0 5 0 3 6 — 

,':;,9ij 5 0 5 6 -

3 0 5 ' ; -~ 

:A-UQ 5 0 5.-;. -

• - ' • J 5 0 5 6 -

3 9 0 5 0 3 6 -

P O O 5 0 5 6 — 

3'-> 0 5 0 5 6 — 

'"•89 0 5 0 3 6 -

2 n f i r i p p p. 

C A L B L K 

8 9 0 5 0 5 6 — 

8 9 0 5 Ci 5 6 -

• 8 9 0 5 0 5 ' . - . -

8'-' 1J 5 O 5 6 — 

. 3 9 0 5 0 5 6 - -

8 9 0 5 0 5 6 — 

8 9 0 5 0 3 6 -
8 9 0 5 ^ — 

8 9 O 5 Ci 5 6 -
390 50 ~'6 -
.39 0 5 0 3 6 — 
39050 5f-> -
39050 56— 
3905056-
3 9 0 5 0 5 6 -
8 9 0 5 0 5 6 -
.3905056— 
.2000 .PPB 
CAL BLK 
890 5056 
8905056 
S 3'0.50 56 
.390 5056 
89050 5 6 -
3 9 0 5 0 5 6 -
89050 56— 
890505 6 -
890 5056-
8905056-
8 9p 50 56-
8905056 

•'::'. 90 50 5 6 
890 50 56 

0 8' 
09 
f I O 

09 
09 
10 
.1 0 
11 j 

1 o 
11 

1.1 
11--

01 
0 L 
0.1 
01 
0 1 
01 
01. 
I'l I 

0 3 T T * • 
i'l? . 

03 
'3<i .21 
04 
04 •'• - '"":~-
34 "'. " v; 

05 
05 
05 
05 
06 
06 
06 
06 
07 
0 7 
117 

07 
OS 
08 
08 

MS? '"• " F u n w c * - • 4 .-.:'-|i-.P. - J-.A "' ' 05/16/89 
MOS Furnac ••-> 4 6 0 fr- P - A C.i Ci 5 / 1 3 / 39 
MIS . F u r n a c e 4 6 0 K B ~ 9 A 0 5 / 1 6 / 8 9 
M 2 S . • F u r n a c e .: 4606B-9A ' 05/16/89 

M35 F u r n a c e 46063—9A Ci 5 / 1 o / 8'-; 
NCi'S • ,;•...' f u r n a c e , ...... .ex TRACT ION DC '88/ 1.6/89 
PI I 3 :" Furnace'. . -'''EXT PACT I ON OL 185/16/89' 

M25 F u r n a c e 3' TRACT T0r,i OL 185/ !.'- / 89 
M :• •:• F'. !f 1 'K-iO e FX TRAC'T TON OL 18 5/ 1.6/89 
no 3 F'.fnaca EXTRACTION BL Fi6 / 16 /89 
n I 3 F u r n a c e EXTRACTION 6L 13 5 / 1 ••' -r '-' 
M 2 S ;. . ... f ur nace .• • . EXTRACT ION BL .85/18/89 

M3S '«*• EX TR ACT T:0N r= 81. 05/-16/89 
CCV • • CCV . - 05/ 1.6/89 • 
C C' B CCB 0 5 / 1 6 / 8 9 
MOS 2 • FLU- nace 4606B-.1.AD0 i"i 5 / 16 / 8 9 
Ml 82 F u r n a c e 46066-IAD 0 5 / 16 / 8 9 
M 2 S 2".:: . .':.';.. :-3rni.:a;;F.j.:.! r n a cs-zcStei 

•'- F u r n a c e --
"i~246.06B-.l AD. m 
'• "4606B- LAD 

^f5./l,6 (.89 
M3S2 ° 

. .':.';.. :-3rni.:a;;F.j.:.! r n a cs-zcStei 
•'- F u r n a c e --

"i~246.06B-.l AD. m 
'• "4606B- LAD 05"/Y6./8" ' 

MODS . ;- - ; F u r n a c e ~ . -.4606B-1AS0 .05/16/89 -
M1DS F u r n a c e '46068-IAS 05/16/89 
11208 ..-—;„-.. .,... Furnace. ^,;-4606S-lAS,:~ •05/16/89..... -
M303 F u r n a c e 4606B-1AS 05/16/89 
MOS . -. . . . F u r nace . . .. , 4606B-2A0 05/16/89 
MIS " «, - • • p l j r r , a - ; ; p i . A'- 4:*rf4^06B-jAv:'-''* 05/16/89 '" 
M 2 S F u r n a c e 4 606B-2A 05/16/39 
M33 F u r n a c e 4 60 6 B — 2 A 0 5/16/89 
iv!OS t. Furnac <=• _ . tCilhB-3A0, 0- / l o / 3 3 , . v v 

MIS —: , V " r u r n a c e -J.606B-3A -ztZ - fi6 / 'L6 /89...:'::2;: 

M2S . • ,.Furnace 4606B-3A . 0 5 / i f /89 • ;. 
M33. ' •: - F u r n a c e 4606B-3A •". 05/16/89 
MO 8.'2 ' 2.2 ...Furnac.s' ...:4606B - 4 A p O 5/16/89^ _ 
MIS F u r n a c e . .. ' 4606B-4A 05/16/39 
M2S • r -• -.. F u r n a c e 3 -••-•4 606B-4A ;3T- -05/ 16/39---V-
M3S ' •'. " ; -j"'.'2jT-2.T ..Furnace -"3:3 :;;

r'4606B-.4A 22: "05/16/39 .''.'.": 
CCV . ~. •̂.,T...t..J3V; .̂:A.», „-.,.2i..2,A.̂  .05/.^/i?9...' ...... 
CCB : CCB ••' "2 05/16/89 
MOS . F u r n a c e 4606B-5A0 05/16/39 
MIS . •'. •'.. F u r n a c e ; '2 . . 4606B-5A /. 05/16/89 
M2S . '.: ,.• .,". , .Furnace 22 .. •4606B-.5A ; 0 5 / 1 6 /' 8 9 
M3S" ; '" ."-' V' "Furnace "•' * ' 46068-5A '05/16/89 .' ' 
MOS . F u r n a c e 4606B-6A0 05/16/89 
MIS '.'. -3.2-. 'Furnace 3 3.2 4606B-T.A -; 05/16/89 
M2S :' . F u r n a c e ": '4606B-6A' '" 0 5/16/89 
M3S .-. : F u r n a c e . .>• . a r.066—6A 05/'! 6/89 
MOS :' F i 'rnace ' '' '4606B-7AP" 05/16/89 
MLS ~. ... • . • . F u r n a c e • •. 46068-7A . 05/16/89 

M2S , Fur nac e 46P68-7A 05/16/89.,'V,.. 
M3S " - ... F u r n a c e •''. •' '46068— -'A •05/16/89 
MOS F u r n a c e 4 6OKB-SA0 0 5 / i 6 / 3 9 
MIS ^ F u r n a c e 46066-8A . 05/16/39 
M2S F u r n a c e 46068-8A 05/16/39 



p 8 a mo 1 - CoOe i o n C11?nr ID 
ne ti'lOC 

1 04 3 90 "•05':' -j 8- 1-133 fi.irna'.' 'T- • 4 6 0 6 B - 8 A 05/1.6/3'-' 

1 0 5 8 -O-'O:'̂ -J 3 no 5 F u r n a c ' ̂ 0;--,R-.-OA0 0 5 -'' 1 -/39 
I i " i . - . - . i'-'O 50 56 - J9 M i 8 F u r n a c 4P0OB~' :'A 'Jr-" / 16 39 

1 r'; 7 :'9050 56-2 9 n25 F u r n a c 4 6068-'-»A 0 5 / 1 '' 39 

I l " : '-•••"''0 50 56-J 9 M38 Fi. irnac 46068-9A 0 5 / l 6 / 8 9 

! 0 2"'".'<0 PPB C C ' CCV 0" .,' 1 .~./39 
; ; i; i '* A' :'"'-L!'' CCB - - •: CCB IJ 5 / i. 6 /89 

,1 I 1 • :J 2"i ~:'0 5 1 0 no--; F u r n a c ~ EXTRACTION 0UB5 / 1 6 /8'.9 

1 | : ;905056-10 n .1 s Furnac EXTRACT TON DUBS/16/39 
I 1 | 390 5036-1 0 n 2 5 Fui-nac •? ' EXTRACTION DUBS / 16 /89 

1 i 4 

- |- ••• • 
.1 0 ri 3 3 Furnac; e EXTRACT ION 0065/16/89 

1 1 "1 j -89rr50S6- '.JI • . MOD 5 F u r n a c c- 46068-iASO UC' / ± 6 / O -* 

i J 6 ' |i 8905056— ,,. - ,,'-, ,Mi Ci8 -w> ~«-. ->•*«-, -Furnac •*—»46068-1 AS -• - ;..,-05/l6/89 
1 1 ~ 8903056- 01 rr_'D -, F u r n a c 46068-1AS • OS/I. 6/89 
I -1 ;5 j 3905056- J 1. . M3DS Fur n a c 4 6068-IAS 05/16/89 
i ]. ̂  2000 PPS CCV' CCV 05/16/89 
i 20 '. CAL BLK C C S CCS 05/16/89 

•W *, •^->•w'•!C^^."^vw,^J^u»tx•s^^'••^s,^' 

1 



PHOG.R AMM I NG MO EE USER nETH # DATE: 39/05/: 

SLIT (Nn): 0.2 ELEMENT: BA WAVELENGTH (Nrt > : 533.S 
FLAME: NITROUS OXIDE-ACETYLENE, REDUCING (RICH, RED) 
CHAR CONC: 0.45 SENS. CHECK iMC/L).: 20,0 LINEAR TO (f.G / L; : 20.0 

1, TECHNIQUE; AA 
3. SIGNAL PROCESSING; HOLD 
3. NOMINAL WEIGHT: 1.0 
7. -TIME ! SECONDS; : 7.0 
3. jSCREEN FORMAT: 3UPFL. DATA 

11. RECORDER SIGNAL;. 0,2 CONT ABS 

4, 
S , 
3. 
10. 
12, 

LAMP CURRENT (nA}j 20 
CALIBRATION: AUTO SELECT 
STATISTICS: 3 AVC, U SD S? Cv 
READ DELAY (SECONDS): 0.0 
PRINTER: MAIN SUPFL 
RECORDER EXP: 1000 

13, jS 1 : 
IS, 134; 
13 , !S7: 

0 0 14. 32: 
17, S5; 
20, SS:. 

2.00 1! 

:•-:: 
5.00 

13. S5: 
21. RSLP: 

TIME: IS:23 



9-V AA Sequence #: 

Date : S j U / i <j 

GRAPHITE FURNACE AA RUN BENCH.SHEET 
Instrument ID: ,F2-F^ >F/, 7f^) Page" J 
Reviewed by:__ ^-^ Instruments Method #: 

of 1 
Oo*̂ — Operator: 

Background! BS (fer) 
Time Calibrated: Q'?Q 

disc # 

Standards Prepared: S''0u 

Vn M 
Standards Source: • ' 
1. Calibration: iVfi* 

acq 

2. ICV: 
3. CCV: 

SKTNNFB AND SHERMAN 

Run ID; 
Element: As Pb (V>5 
Wavelength (nm) : S S \ 
Slitwidth (nm): Q . 

T l 

Integration Time (sec): V 
STDl: O STD2: 
S.TD3i7y~T"STD4 OYjfZ: 
! COMMENTS 

B 
Run ID: 
Element: Se 
Wavelength (nm): 
Slitwidth (nm): 
Integration Time(sec) 

STDl: STD2:_ 
STD3: STD4: 

SAMPLE ID DILUTION COMMENTS 

ft Am 

3 2 

11 "• 

5 
6 
7 
8 

v 9" 
10 
11 
12 
'13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
17 

1 ICV 

44P LM^ 
5 (H 

01 



AA SEQUENCE #: 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 2 OF 1 

COMMENTS SAMPLE ID 
40 cert 
41 
42 41 
43 + 1> 

* j t — 44 r^> 
45 6t 

i 46 +» 
47 
48 4 y . 
49 Of 

• 50 « l 

51 1 1 -

52 + T. 
53 \o 

- 54 • » 
55 
56 
57 
58 
59 
60 
61 
62 
63 Ol o 
64 it 

i 65 42. 
I 66 +1 67 

68 hi 
69 
70 
71 at ! 72 t t 
73 4* 

• 74 J * 75 
76 
77 
78 * \ 
79 O i / 
80 
81 • 7. 

* 82 *1 
83 <<V 
84 Cel l 
85 

DILUTION COMMENTS 

5 in 



"AA" SEQUENCE ~# 

GFAA RUN BENCH SHEET 

PAG E " 3 O F . * } •": ~ 

•ir '" ' . .•'•.••'"•T7.,.v..-'v^" 
t» ; .'• .' - — .3.' ,; i . ' / " - . . ' . SKINNER AND SHERMAN 

.ij . . . . . . . . 

A • B , - - • 
COMMENTS 

- 86 
SAMPLE 

- ' i> 
ID ; ^ DILUTION , COMMENTS 

87 
88 -•4 "V 

! 89 
ii 90 4J 

i" : 91 . , . . . . . . . . . . . . . . , „ , - . , . . . . . ^ .... .J, . . . 

j - • ••' 92 "• -v.<-V;v--- --?f/V-< • • ...•?"' ;" 
| - . . . . . . . . . . 93 

.- ••:-; • - • •.-•,•-! • r 94 * i . . . . ..... 
: 95 4X. • , • > -

!: • .' . •• 
96 

,. .-.£.>^. 

1 ' • 98 f l t. 

t 99 f * -

... •,.,-•...•_. 
,: 100 

-r - 101 " <°? 102 f / 
f -
i i — f ""• •• •• 104 

105 
106 

;"̂ ,'KjfJ>i?'.'l 0 7 IO -••;•--• ''-> ••I'y'-if,• «»;,/:•'••>?•X-fP?:U-

- ''4 : • ' 108 * + \ 
\ - —• • - w r * • - 109 • ::r .: 

• 
110 + T> 

•ii . . •. • . . -'••",: •- •. 111 &\ S ^ 1 """ ::T* 

• •. -• • .-_.•• ,-
112 4 I , v>— \ / . / —-^ _ „ „ „ 

-•••.•••-•— 
- : 113 - w ., J - _ — ... —. — J- ^ —&. 
f 114 "•HI / « : W*e*« i#W»*, 

115 c o l / 
116 

... . .. ....... .... •>...• 
117 
118 

f , • - . ^ ^ . t ^ , : ^v;:*.i 19 -

• 121 . . i . . . .i : 

-' •'••";•' •-
122 
123 
124 
125 - 1 ' 

1 ' 126 
| l . . . . . . . . - 127 

128 •-• 
• f 129 • 6-- • 

j • 130 
131 - • 

* "ft 



A A AA -= • 
'SORBANCE 0 , 0 0 3 

AA A - - E C 
;M; \ 'C£ -• — »:/, .7 . ... - 0 , 0 0 2 ........... ....... •* 

AA ' - * - ~AA 2 1 2C 
0 02 

» 

^-EA\'= 0 , 0 0 2 3 7 D . E E \ ' . = _ f ( K O O l ^ _ ;_CCEF, _/AP. = 2 5 , 2 3 / _ * 
' • 

•• Q^QQ-̂  " ' A'JTOZEPO ' -• .. -~. ^ 
z .******.******************** * * * * * * * * * * * * * * * * * * * * \ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * " * * * 

^-0>a LpP^, , 
ABSIREA\!CE C.OC \ =r 

~ f or;c5 

A3E0PEA\lCE " ^ -"O.OO" ~~ ~ 
. I' . - - . - T ; V.V' • , ; :• . : • . • • • ' .• 

• - , .. ••,„• , -w.t,-n.r>^.v^ . u. . „v\. - - .... - ' - i '. „r \ - .-. „ . ... -.. , .i '. . - . . 

jj - * ^^ ^ ^ j ^ ^ ^Iv" IJ,* ^ ^^^^ v^^^it * ^ uv ''^li^* • 
" — . - — r r ~ ~ ~ *" -~ , . 7 " . ~ ~.. ~ 7"^~ ~ jr. - ,™ — . - "• — — —. — ~ ,T ".-T ~ . ~ ~ T ~ T -~ ~ *T ""_ T w ™ . ™ ~ ~ T* — ~ ~ " ~ - * T * ^ , r t 

— _ — - — — _ — — — i _ - — — — " _ ' * ^ ^ * — ^ ^ —^J^Z1*— — _e-i?i*2'; — .-^-M,, 

« E V = J , O 0 E STD. DEV. = '*"* 0 TOO 1 —COEF7 VAP7 = ~ 14.-5 r " ' ^ — ' — ~ > 
. § • * # * * # * * # * * * * * * * * * * * * * * * * * * * * * * # # ^ 

L O T STAMDAPE 1 
********************************************************************************~ 

T AA •»* -s s ^A-SG EG 
ABSORBANCE ' . • > ^ v ; - • • •<••+•>-• . .. 0 ,'0 1 

4 vi"1 1 . ' -"AA , - K AA-EG ' , , EC 

: ] • AA AA-BG 30 . 
A'BSOREANCE \:/;:>>;;- • , \ : . , j:i 



1 STD tDEV > = COEF.. VAR. = 12,4; 
* + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

" ' [ 2 . 0 0 •. " STANDARD ' 2 : ' " ' . ' [ : " " "". 
to**********************************-********************************************* 
'3BA""" " ~ " r * ~ - 7 7 ^ ^ - ^ y p ^ n r f ^ - r - - ~^ — - - . - — — 

. :. . . . . . . . . . . . . . . . . . . r - i . . i . , . . .—: r i - _• -• 

2 i \CE 
- t»- i 

AA A^- rC 

11 

^ S S D ^ D C E * " D.C2" 

«EHU * 4 5S S T D / E E / . ^ £*=D. r~~" " "COE- . \ AP. = ~™ S7l 2" , — 
***^************************************************************************* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i i . . : 



J B A I O O O 1 

ABSGHBANCE 
A A 
M 1 =< 

AA-S( 

"•A a - A-i - E C * 

AESCrSANCZ 0 - 0 1 5 

* + • • * • • - • * - • • - * + * * * - • * * * + + * * * * * + - * * + * ^ t * ^ H * t M + - t * * ^ - + ~ 

E A I " O O O 2 lQ 6 \ - 30 

^BsOPB^^CE 
A H * 

•0 . 003 • 
" A A - E 3 er.-

^ . Q w ; ,V ^ : ' j ' w 

^—AA -
0 . 0 0 2 

=sssap£&tA A - B G 

^E30."BANCS .~.-";—'.r*f 
./hA AA-3G 
r0 0 3 ~ ~ ™."~̂ r 

. 40_ 

" !E£"S= * "*"" 0 - 3 5 STD. DEV. = "* *"* 0 7 0 " C 0 E r . VAP."= ~A\S'?2>3 j . ^ 
«••*.* **"*..* * * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * * * * * * * * * # # • ¥ ' # **"¥** ****** * # * * * * * * * * * * *.#'*":;. 

- 2E: ^ - O O O 3 —^ ^ 
AA AA - EG EG 

^B-SOPBAf-JCE 

iBSGPBANCE 
AA " AA-EC 1

 A- - EG 

1 ~ 
A3SSRBANCE 

- ̂ A 
0. 002 

AA-BC 

^EAN^ . / 0 . 24 ][\_., •; STD . DEV . = . J. 0,04 ̂  . COEF. VAP, = :2. 19 7 
* * *'.'*'*# *****•#•* #^Sr **#*#*##*»»** * * * * * *V* ************* ^ * 



O O O -4 C C / V N J : CONTINUED) 

ABSORBANCE 

1,13 

- ES^EANCE 
.A 

,0 1 1 
. AA-EG -

**************************** 
A O O C - 5 Q l - * i f q ^ f c - i f t 

-33Or3 AN IE 

ABSORBANCE 0 .000 
AA-EG 

0, 0 

i' 

—AA-EG 

*»****#*#**#*********#***#***#***^ 
MEAR;=„ -0i_03___: „STD. DEV. = __ 0^02 
*******#**#•*********#***##**#********# 

ABSOREANC 

COEF, VAP7= 99:93 

AA 
0 . 006 

\A-EG 

1 . 06 

AA 
ABSORBANCE 

- AA-BG 

,1 . 55 

0.005 
1 , • /!r -̂"'f V "> l ^ l ^ r ' 

ABSORBANCE 
AA ' 

0 . 006 
•AA-BG 

^EAWs . < : 1 .̂ 21 ^ ' f S T D . DEV..;=...,r , • C . 3 i COEF. VAP. = 25.32 X : _ , ' } \ " 
* ***** **"* *** ** * ***** ******^* ********** **̂ ^̂ ^̂ #̂̂ *̂******̂ ^̂ ^̂ î******~̂ *i #+v + * 
S A O O O T ^ ' ' v.-



A A AA-BG 
ABSOki>A!'-jLi 

. . . . . . . . . . . 

C-'E^NCE - 0.C11 

• £ 1 H ! y - * w w O i — * i - ; i— , * v -:• ^ - w v u ; t v n r . ; - . . . i v t 1 - • 

************************** 

O O O S ' • (CONTINUE! 

I B A v O O O S v ' V ' : W , : ; ^ Y \ r U 4 ' ; . > J | M a A - ' / A " ^ 

I AA ~ - AA-BG ' 
ArS3-EA\CE 0,020 * " 

ABSORBANCE " 0 > 021 • . • ' •' " •' • 

fAA -BC--
• ABSORBANCE -^"r.*?^ ~~ ~ — - —-

MEAN - 3, 45 t _ _STEw DEV , = ^ J > « 1 " _ _CCEF.VAP.= ^ . p r _ X _ _ 
* • * • * ; * # • # * * * * * * # # * # * # * * * * * * * * # # * # * * * # * # * # 

33'^ o o o ^ - O^P " -*/(f>o<bc> - ifV > - — ... — - —- —- - -

E50REANCE <L t> m 5 > £ 0 * +" *"2-3"^.C^° .,,-Q . OC 1 
0 v _ I S ^ . 2<l"2~ 

AA AA-BG o r 

ABSORBANCE 
AA 

0. COO 
AA-EG 

ABSORBANCE 
AA 

0, 000 
AA-BG EG 

. ̂EAN̂ .̂v;. T 0, 04, STD ,'DEV 0 , 13. :lrv..:.;.G0EF., VAR ,=";';• 3S_, S3 j j ^ ^ ^ ^ ^ i ^ 
>* **r****#********#****#•'##*#*********** **'*#*#*#**#***V*#*.****.*'*'*'**'**'*•*'****.? f ^ 
s A . o o i o V-.V- • • 



ID ^ 0 » US ' 

AA-BG 
A3S0REANGE 

14 

• o, on: 

AA -B 

M E - i \ = 05 E T D , I E v . = I . I C CDEF.VAP.= 9,53 

o o i i CONTINUED) 

ABSORBANCE 
AA BG 

AS B O U N C E .0,016 
^-AA-E'C ~ BG 

ABizGr-EAF-JCE 

^ E W ' ~, Z . 5 i ~ _STD_. DE_V. =_~ " < * 0 . 26 1 COEF. VAp. s_* i q_. 19 "i t" " " L ~ Y T 
* * * * * * * . # * * * * * * . * * * # * * * * * # # # • # * # # # * * * # * • # * * * • • # * * * * * • * 

E - A - o o i 2 - * ^ 3> -1~2_ - - *4(40lae> --»»f£D - « - ——' - -— -> — — 

AE3 0PEANCE 
- AA 

0 . 020 
AA-EG EC 

S3. 54 

4E5CPEANCE 
„ t 

i 

J . 5 2 

AA 
0 . 026 

AA-EG 

^ - V r V>*- £ i i f 
c. 

ABSORBANCE 
AA 

0 . 023 
AA-BG 

5. 13 

J . ^ 2 STD,DEV.= 7 0 . £ 3 C0EF,VAR.=. .20.02 " r : ' 
* * *!••* * * * * * * * * * * * * * * * * * * * * * * * * * * * * + + 

VEAN=-
* ** 
E A O O 1 3 



A A. AA-
•iBSORBANCE 

AA 

BAN I ' i 1 t r , v A R , : i s-i / 
# * * * * * * # • * * * * * * * * * * * • * * + + » * # * • * # # » * * # # # # * * 

B A O O 1 -4 ; 

-fcf-^-nW* ^ T ^ t ^ ^ r ^ ^ " ^ ^ ^ " VC=re¥fc-' •^J^ter? te^S**. •?"£/-a£^vr t1-ASSES*4'-l^rat-*1^? ~" 

ABSORBANCE 
- £A 

e, CE 
AA-: •BG' 

~ AA AA-BG EC -~-
ABSOREANZE 

'BBCPZANCE 

i l l 2, £ 1 

MEA\' = ~ 3. I E - 3TD.DEV. = -— - 0 . 7 3 — CCEF. VAR. = - 24 . S1 '/ ~ - — 
* * * * * * * * * • * * * # * • * * * * * * # * * * * * * # # # # * * * # * # * * # * * *•#.* 

IBA „ o o i 5 J'-^K«f2./- . Mfeok£>-oift5 —• — —•— —'-
A} AA-BG ' BG 

TBSCRBANGE 0 . 0 3 £ * i 

ABSORBANCE • ! • ' i t : • ' '• I S . 33 

, AA 
•0 ; 034 

AA-BG 

r-
V* „ 

ABSORBANCJ 
AA 

0 . 031 
AA-BG ; * ' " ~ ' EG 

^EAN^.. , '; £ . 24 STD. DEV. 7.0 .52 7 i 00EF. VAR. - - 8 . 2 3 -:" / 
'* ** ********* * **'*'* "* '* *.* * #*> •'***•**"#'_# ***>'#;* **'*'* * * * * * * ******** *********************~*^, 

,' £.'24 '. ' . . ' ' E-25: READING GREATER' THAN HIGHEST STANDARD. 



IB A O O 1 S 

A3E2R3ANCE 

5 . 44 

. 0 

• ; B A o o l e 
*EAf.= 5 . 5 9 . S T D . D E . , = 0, 4-i v C C E F . v £ P . = ~ . E 0 
# * * * # * * # * . # * * # . * * * * * * # * * * * # # • * * * * * * * * * * * 

T .̂ •̂ Ti'.— Q^t^wr^^w^f^^xM-^^r^^T^p^A^'^ f'JG T^ ATE ^ * ' , T ^ - " ' P Q £ | 3 J 2 ^ ^ 3 " T A ^ T ^ A ^ 
w * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . . . . 

B A ' O O I - Q x y v Q - 3 - 1 
i 

ESC-EANCZ 
v.r. 

, 0 1 3 

jAA ':, _ " - • • 2 - A A - B G 

• I , 94 

-BECPE^NCE 
~AA ^ 
. 0 1 5 

.AA-BG ^ 

^EAi\!= 1,23 STD. DEV. = ' 0 . 1 9 CDEF V A P . = 10 . DI ' 
• • J * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; 

J B A C O 1 S 

ABStI'P5A.\-
AA 

0, 002 T'^K' 
AA-EG 

J* vV 1 ^ 1*^ 
1 

ABSORBANCE 
• > 1 * - A A , > ' - * A/->-iG 

0.003 
BG 

ZRE-NCE 
i - ' 

, . , AA 
;<-„̂ »1 0,003 

AA-E!' 



COEF,VAR, 
^* ************************************* 

• AA 
. . - i r , -

AA 
• 1 • . " I : ! •• 

A-2 

0 , 5 ' COEF,VAR.= 26,9*5 % 
* * i - * ~ + + ^ ~ * * * * * * * * * * * < * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

0 0 2 0 

ABEDRE-NCE "* " * 

CONTINUEDi • 
A A 

r, oo r~ =•-- -

-E'SOPB-NCE 

1-

AA AA-EG 

* r ^ * w t e ; > . ^ l » > * « r f v ^ ^ '- V 1 ' " — " ' ' 

AESDPE'ANCE 
~s '• ~ - * U»~''*• 

, AA " ' 
0 . 0 03 

AA-EG - E'C 

'*"Er jJ= ^ • 0 .27 v~ STD. DEV. = - 0 . 4 2 COEF,\AP,= 93.99 . t - , , 
* * * * * # * . * * * . * * * * * # * * • * * * # # # # # * # * * * # * * • * * • * • 

B A o o - i 6 ^ -rco_ 
AES3»2ANCE ~ , . ' 

AA 
a 0';;':0 i 7 

it 

i i 

ABSORBANCE ' 1 , ' ~ 0.013 

i 2 , 3/ 

AESCRBANCE , 
AA 

: . 021 
AA-



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * » 

B A 0 0 2 2 /j 4 ( * O 6 0 - * A 
H H AA - BG 

A230R3ANCE 

AA 

•0, I'15 
AA 

A A ' A A. " ] 

S ^ D . D E V , - COEF.VAR.= 
* * * * # # * * * * * * * * # # # * * * * * * * * * * # * * # * * * * * * * * * * * * * # » * 
B A 0 0 2 3 . 0,5 

- 0 0 2 3 CONTINUED - ™~ 
AA 

"o ro 0 S" 
AA-EG EG 

14 

EEC RE AN CE " " ^ " "j*—*-
AA-EG 

AESDREANCE * * o . O O T „ 

PO 

— — ;?< 

V£H',= 1,01 STD. DEV. = 0.11 COEF. VAR, = 10.4" 1 

*************************************************************************** 

B A 0 0 2 - 4 Cfb +7 Hh)b<Qh^3 & 
.• AA w AA-EG • •: " EG 

0.015 . ABSORBANCE 
t 

2. 03 

r \ ** T si t* 

ABSORBANCE 0.012 
AA-BG'"' '" :'" * - 3 0 " * * S5?w 

ABSORBANCE 
• AA 

.0 , 009 
AA-



. . . / . . : . , . 4 . 

B A 0 0 2 5 o b < ^ -t/j66<9''°3* 
I AA • AA-BG BG 

AEiSORBANCE 0 ,013 

•B BC^BA' JCZ 
AA-B-

.2,15 ' STD. DEV, "~ \ '_' 0 . 25 COEF, VAR, = 11,41 % • - • 
*-*#***#*****#*****##***##*#*#*#*^ 

lONTINUED) : 0 O 2 S " ; : ^ " ; " " : 

'ABSQPSANCE'' " T T ^ - ^ v - A 
I .- . 

: v i - ','|' ;-"'' .'* ' '•' ' ';•'*•'' r%r''<> 'X< •J,~:'\riJl''\?{&'ii • ''V*' ̂ i r ' ^ iv . l^ 'h .^^^^ /."••"•'V **V " v''-:'- " •- ' . - * 

A A 
o. :*if 

3G 

. . . . . . AA AA-BG EC 

ABS DPS AN CE . 

_ . 

• ' 13,S4 

j ^ A _ 
- » - — 

AA-BG 

•*EAN= 5 ,50 STr .DEV.= 1.72 COEF,,Ap.-= 31 .21 / 
*-******# + ##**#**#*###********##****^ 

, 5C E-25: READING GREATER THAN HIGHEST STANDARD." 
***************************** 
EA oo27 OH HUM&'QLIQ 
ABSORBANCE ^ 1 . 2 0 ( ^ X ^ ^ 0 ^ 1 ^ . , - 0 ( o 0 7 . 

-5". 

ABSORBANCE 
AA .-. 
.005 

AA-BG 

-iO;Sl 

ABSORBAwr-
AA 

•0.009 



- o O " ;OEF. VAR , = 23 . S 3 % 
• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
•• A 0 0 2 S o<-J -f-1 

************* 

A A 

f-A BG 

• j • •• _ • A A - AA-BG BG 
-33ZREANCE ' - 0,0o3 

• ' • • ' - • ' 'BA ' O Q 2 S • • l u u N i i i v u t u 
WEAN- 0.30 . STD , DEV . = 0. 1 .1 •. COEF. VAR . - ^ -36 . 23 % *•* ********************************************,********************************** 
E A 0 0 2 9 Qi{ ^ 

AA • 
. L •„ b 

*•--*-« 

ABSORBANCE :0. 014 -• 

' • • V I O j 
- . 4 . * • . V - 1 

Ŝ ORE A\CE 
AA 

. 0 1 1 
AA-BG-"""—' - - -EG- * 

I . 41 

FEEAiSh 1 . 33 STD.DEV.= '0 .56 . . " ; COEF . VAR .= - 4 1 . 5 3 
S i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

EA 0030 o^/r^7) H^Ota ?r 
^ AA AA-BG EC 

ABSORBANCE ~ 0.025 ' ' " ' " * - * 

ABSORBANCE 
-AA 

0 . 020 
AA-BG 

. 4 

, . A A p.r. 



O 1 
t v ;EF , VAR. = 23 , 71 % 

******************* *************************** 
B A 0 0 3 1 ^ ^00^0*5 & 

i f - , i q 

A£ A A - 3 C 1 2 
JCE -c • J D : 

'-• B A " O O 3 1 - w - -1 ••••••'•( CONTINUED ' ^ • • • - , 
MEAN = . - 0 , 0 3 . • - STD. DEV. 3.^.. . ̂  0 .25 _ COEF .'VAR, = 93 .33 % , _ 
******************************************************************************** 

B . A o o 3 2 o ^ - r l H l f i b W * * ... ............ 
ABSORBANCE • • " 0 . 004 "'•'*'• ' ' ; ; - ' ' - • • • •." " ' • - 7 '• ' - .'-•' ' ' ' 

MEAN* ' • 0 .73 STD. DEV. = . : 0 .23 • COEF. VAR. = 37. 74 % 

****************************************************** ̂  **^^*^#****^^^*^^***^**** ••• 
B A o 033 Oo -rJL Hbdb b 'OZ'ft 

AA , * , AA-E'C EC 
aSSOREANCE " * 0 .024 " 

I , ' _ " J * * ' ' I- ^ 

• I :'. • • AA '. • AA-EO - EC-
ABSORB ANCE 0 .017 

, i • .. 
. J . r i: — 



^S T -~S 

II 
STD * DEV. - • 0.53 COEF. v'AF. = 21.35 % 

>************************: 

' AM 
B / 4 O O 3 - 4 

AA-BG 

- O O A,M - IT 0 . 029 

ABSORBANCE 
AA 

0 , 0 2 ' 
AA-BG 

• • B A O Q 3 --4- < Z DN7I \iUEI > 
4 . 0 2 STD.DEV.- . 0.30 COEF.VAR.= 7 55 MET A « l -

• - r 
************************* 3 .A" O O 3 S 

,AA * -AA-BG 

^BSORE^NCE 

4 ' 

AA -
0 . 003 

AA-BC 

Jffii V ^ r ^ n f W a a a A . a i t ' i l " f 

ABSORBANCE 
AA-BG 

;0EF. VAR. = • • 99 . 99 i^EA'p - 0 . 1 1 STD• DEV. = 
* * * * , * * * * * * * * * • * * * . * * # * * * # # * * # # 

3 A 0 0 3 6 ^ y-/ / / y M t ' t k 
t | ' „ / »s i ' % -f ,-- * A A 

ABSORBANCE 
AA-BC , BG 

0 ,* 009 
. * - S Si 

^ S. — L 

ABSORBANCE 
AA 

. 0 . 0 0 S 

:AA 



MEAfSi- l.cl STD, DEV, ~ 0,35 COEF.VAR,= 27.55 % 
**************************** 

•4 00 -37- ok + ^ <0' 6 ^. 
A3B0REANCE 

r:A 

'0/0 13 
AA-BC 

ABSORBANCE 
A A - t t r . 

1 . 50 

A A AA-BG 

[ 2 . 4 1 

i ' B A O O S T ^ : " " " /CONTINUED) ' '"" 7' '"" :- ' " " -
v:EA";|l= _ 1.33 STD. DEV, = . 0.49 COEF. VAR, = 25,31 % 
* * * * * * * * \ ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
B A O O 3 3 

ABSORBANCE 

-1 

AA. 
0. 029 

- -7*-r->-7-

ABSORBANCE 

3. 94 

AA 
0. 023 

~:- AA-BG 

ABSORBANCE 
A A 

w , w * . w 

'— - AA-EG or, 

_ _ 
MEAN= 3,55 STD.DEV.= •: 0.83 .; COEF.VAR.= 23.43 % • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .».;. 
IB A 0 0 3 3 CC.V<2- f ' <-/7 

I « AA „ AA-BG „ BG 
ABSORBANCE ' 0.011 

AESORBANCE 
- AA 
0,012 

AA-BG EG 



MEAfy- 1,91 STD, 037. = 0,13 COEF, VAR, = 7,04 % 
4.* * * * * * * * * * * * * * * * * * * * * * * * 

S A 0 0 - 4 0 CCb?- ^ . 'V7 
A H 

' j AA AA-3G 
ABSORB ANCE - - 0 , 0 0 ! 

j • AA AA-BG 
ABSORBANCE " "*" ••* •"• **•'-' *»w»«-»>* -*>•*.•»<*•• v * * - ^ y . ^ ^ ^ *- -

i R , = ' i1£AN = -i-ss^-.-^ . 25 swfeurSTD. DEV ^ ^ , 0 . .07.ifii;,:i,~C0EF. 
******************************************************************************: 

B A 0 0 - 4 2 £1 H M & ~ 7 / 4 

A B S O R B A N C E a W - S < ^ > -0. 007 - — „ ™ " ? 1 - - - - , .,. 

ABSORBANCE 
A A 

- 0 . 0 0 9 
AA-EG 

•i 1 . 43 

ABSORBANCE 

_ 1 4 

AA 
0 ,0 03 

A H - £ U 

F!EAN= ' - -1,31 STD, DEV, = . 0,19 COEF, VAR, = 14. IS % • 
**************************************************************************** 
BA 00-42 £H HbtU6-n^t 

0 0 - 4 : 

AESCPBANCE 

(CONTINUED) 
AA 

0. 001 
AA - B'. 

ABSORBANCE 
AA 

n. on; 
AA-BG 

AA AA-BG BG 



0 . 55 

MEAN- C.S7 STD,DEV, - 0,43 COEF» VAR,- 55.11 % 
******************************************************************************** 

ABSORBANCE 0,017 

i : : : : 
A A AA-BG 

ABSORBANCE 0-011 

. t AA . AA-BC- _ _ BO 
ABSORBANCE " 0,003 

1 . 51 

;^EAN= ' 2,10 STD.DEV, = : 0.75 - " ' - COEF > VAR >: = •- -35. SO X :• • . .: , -
********* ********************************************************************** * 

I B A 0 0 - ^ - 4 - / ) i r 3 HL?O0&' 7 

AA AA-BC- BG 
ABSORBANCE ' 0. 020 • * 

3, 54 

l AA AA-BG EG 
ABSORBANCE 0.020 " 

j • ' ' ' ' ' ' ' ' -

i.3.54 

.11 ._. .. .... AA AA-EG BG 
ABSORBANCE .. . '"• 0.015 

f • 

M£A|= 3,24 STD.DEV.= 0.55 COEF.VAR,= 15,95 % . 
*************************************************************** 

(CONTINUED) 

ABSORBANCE ) l 5 b f o-uuv 0 ( 0 0 Q 

-0.04 0^ 

r 

AA AA-EG 
ABSORBANCE - 0 . 0 0 1 

! 0 , 21 

AA A A • 



™EAN = -0,10 STD , DEV, = COS COEF, VAR, = 91,12 % 
* * * # ' * 4 * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

ABSORBANCE 0.00S 

ABSGRBANCi 

• ; AA AA-B< 
ABSORBANCE 0,0 07 

'1.17 

'EAN = ! ,29 STB. DEV. =. 0. 13 COEF, VAR,= 3.86 % 
a-******************************************************************************* 

AA A A - 30 EC 
ABSORBANCE 0.020 

I 

_J::7 -
AA AA-BO BG 

ABSORBANCE 0.017 

2.33 

AA AA-BG EG 
ABSORBANCE 0.015 

2.5" 

MEAN= 2.93 STD,DEV.= 0,45 COEF,VAR,= 15.53 % 
***************************************** ********************** ***************** 

O O -4 S 

ABSORBANCE 

(CONTINUED > 
A A 

0, 025 
AA-BG EC 

•J 

4, 73 

ABSORBANCE 
AA 

0, 021 
AA-BG 



II 

^EAN = 3.76 STD. DEV. - . 0.97 ' COEF, VAR, = 25.34 % 
************************** 
E ^ 0 0 4 9 ^ HbC&A^*^ 

, p C T'. 'Q p i M n T 
• AA - AA-BC 

if 
r.vffeyjte 

ABSORBANCE 
AA -

Y. C13~ - ~ 
AA-EG 

2 . C 3 

ABSC^B^NCE 
A A ; AA-BC 

v * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ ^ 

E A o o s o" -/W . - , : - ^ ^ 6 ' ? ^ . = r-"v"--.r^".- " ~ - - 7 ~ : -
SAA AA-EG EC 

- A3SOREANCE - " 

- I 
30 

-""BSOPE A\CE „ 

- T 2 . 0 3 

AA 

~ AA — AA-EG — 
ABSORBANCE 

- -1.07 

- v*1 nr̂ -" -̂ 0 7 0 0 7 ~~ 
;r:̂ 7^7lxVA* - i i i 

>1EAN = 0 . 9 7 "STD.DEV.= 1.17 „' COEF. VAR. = 99 .99 V 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * # 

O O S 1 

ABSORBANCE 

(CONTINUED) 

* ' -""0. 015 
"AA-BG 

t V . 

ABSORBANCE 
AA 

0 .01 1 
AA-3C 

AA AA-BG JSL-



0 4 

M:EA!\i= 1 - 43 STD . DEV, = 1 . 35 COEF. VAR, = .90,35 % 
* # * # ! * * * * * • * * * * * * * * * * * * * * * * * * * * 

i i.A i ; . AA -. BG 

"o rc 13 

ABSO^BA^'CE 

i i . 4 9 

.AA AA-Ev 

S D - S f ^ C E " 
- AA - ~ ~ ' A A - S C ~ " l 3 0 

B A oo5B ~ / 0 t^fraaiirn ~ " "'̂  -
. j . •• . AA ••. . . : " A A - B G BG 

ABSORBANCE = ~ ^ - - ^ - ^ = ^ * f i f c - ^ ^ - s s : 3 r 0 0 9 A ? 

r y. _ ,9 5_v_2 _: ; : 
A A - E G 

ABBC^BANCE - „- — 

ABSORBANCE 
k-k > ~-~ 

• •"- 1 . 35 

.... .V.-.,,,;»».,*,V%Vj....j(«^^;^, 

- - AA -
"0.003 

AA-EG — 

-*EAN= 1 , 43 STD.DEV.= 0.12 COEF,VAR,= 3.32 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
B A O 0 5-=+ 

I 0 0 5 4 

ABSORBANCE 

iCONTINUED) 

\ .7 -0.00"' 1 11 " 

<" BSOPBANCE 
AA 

0.003 • 
AA-EG 

i n . «=•-
» 

' V . : - . . '".-^iit 

A A AA-E 



MEAN* -0,30 STD, DEV. = .0,73 • COEF. VAR, = 33, 39 % 

*****************************************.**************************************• AESO'RBArjCE 
...A A „'.....•.,.;..:. 

^o.'orA"'"-'""^1 

O 54 

-BSC'S ANCE 
_ - AA 

-| *. n o o 
A A - B G BC 

AA AA - 5 0 

ABSORBANCE' 3SSS^.S»»H!S-.=S 

i ; 4S 

'1EAN= z ̂  , ;,1 . 7 4 r > £ S i S T D , D r V . = ^ & ^ 0 ^ j ^ ^ r p r p , ^ AP . T j ^ B Q i Z S 
• a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ -J--

B A o o s s /o rj> jstrratiiifK <U^p-- . ~~~ 
. •: . . . AA • A A - B C • . 

ABSORBANCE — 7 0 2 4 

EG 

1v { * 

AA A A - E G 
ABSORBANCE ~* 

• 5 1 

h»%;.->vj.o.'.M..-^».! Q • » - 0 J L - D - W f i * S V , ~ - r i r . ^ « i . - . i . j - . . , . » » - • - i * . ^ . , . . »»^.^v-i, 

*V> * ft 

~1~V'.5 A"?5*1'-^ 

-1 • # 

ABSORBANCE 
• 7.1'Tr̂ v7.v--

i Ct3^^-* 

•'•̂ .̂ .̂ •i.vT;'-. 

AA-BG ' 3 — BG -
«. «-» —.2._i— ^— ~ - T ' ** - * » A s ^ r 

MEA-Js- 3,47 STD. DEV. = 1.74 COEF. VAR, = 50.12 'l-

B A o o 5 - ; jj^mc-h(Y\ UĴ > l^l.^s^-h^^-ooo - -

O 0 5 7 

ABSORBANCE 

(CONTINUED) 
7 AA 
0, 000 

AA-EG r- - - J 7 EC 

0, OS 

ABSORBANCE 
AA 

0.000 
AA-EG 

0, 04 



I! 
!viEA!\l= 0.10 STD. DEV. = 0.09 COEF.VAR,= 92.25 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* % " . w ^ m ^ ; . ^ M . „ _ _ . _ _ : B C 

ABSORBANCE .0.010 ' '" 

I ~ - -- AA _ , " -"AA-EG ~ . - EG * ~ 

1 

AA AA-BG EZ ~ ' ~ 
T i - P r ^ N C E _ J.C 03 _ 

it .. . ..... - • • -

___]::?: : 1~ ..JI^C^Sl.... 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *— 
IE: A 0 0 5 9 li "r-L. ' Q^YOUtfW^ U L s ~ ' *" 1- ~ 
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.JI.*******************************************************************************. 

s A o i o i ^ s-̂ toOb &~Jf&„: _ # * • x f + b P=>° ._~_ i _ _ _~ -

.»... . .7._r ~ s.., . rrr„-i m, ^ ôwẑ o ...ft ...~.„ 
- < O I - O l ' ----- ---(CONTINUED)- ..w--^. — 0 * , T ? / 3 - * — 

AA AA-BG EC 
ABSORBANCE . 0 . 000 * .• • - • 

- o . : i 

ABSCPBANCE 
AA 

0, 000 
AA-EG EG 

-•.'_n , i= ; 

. * ' ! ? 

ABSORBANCE 
AA 

0. 000 
AA-EG 

<1£A'N= -0.04 -STD.DEV. = /0.02 COEF, VAR _»=.>., SO .57. % -
*************************** 

3 A O 1 O GB 



-. r - . : \ i \, 0 i W :J y 

1 . 05 

AA AA-EG BG 
ABSORBANCE . . . . 0 ,005 

0, S3 

•.•••.j- .-v : ••. r.7-7 . / r - 7 ' 7 7 AA • AA-EG '• BC 
ABSORBANCE 0.003 

-;;-:-;-.7:: 
• * : 0 . 4 4 

MEAN= . 0.77 STD.DEV.= 0.31 COEF.VAR.= 40.SO % 
******************************* 

3=^ o 1 0 3 , c f t + x ^-•<bt><,e-e*A 

ABSORBANCE - ~ 7 7 ...'7.7 0. 00S - • -

1 . 27 

- AA AA-EG - BC - - -
AESCREANCE - - —~ -0.010 

1 .46 

. . „ . ~, > s « . , AA * A A _ E G - v ^ w - V ^ EG 
ABSORBANCE . Q.OH. " 7.7;..7 7. .77 .. . I ' l . 

— V I • 72 

''' • • - ' — ....... - - . ....... .... , ... .... 
4.»-. 

MEAN= 1.4S . . STD..DEV. = ' 1, . ;0.2S 7 ' COEF. VAR. = 15.52 %* :" 
* * • * * * * * * # * * * * * * * * * * * * * * * * * * # * _ * * 

* o 1 V ^ ' J X r3~~ ~~~-'-̂ {e>dG>0~£?$ ' ' . : . . . ̂  

'_. ,_P 1 0-4_v 1. (CONTINUED).\_ _ _ _ 1 .1 1 . 
AA AA-BG . EG 

AESOFEANCE 0.01^ 

7-?;>^f2'.'0S ; r ^ l i T T ^ ^ ^ ^ ; t777 

' . _ . AA AA-EG BG 
AESORBANCE , s 0.014 

} * K , <r t » ^ , * 7 , <- v - , , 

7 . 2 . 0 9 

AA ' AA-EG EG 
ABSORBANCE ' 0.010 

fl .53 • • 

MEAN=. .-. , 1 . 9 1 / 7 , ; STD. DEV. =7 . v 7 . 0. 31 ^7:7 -COEF, VAR. = .' 16. 04 % . '^77.77;v l ^ l . 

****************** *********y******* 



: A j O 1 O 

JSOREANCE 
A A AA-SG 

A3S0R3ANCE 
AA-SG 

ABSORBANCE 
- - ••"•'AA 
. 0 . 0 1 ' 

•AA-BG • BC 

MEAN- ..'- . 2 . 0 1 - ' S T D . D E V . = — ' 0. 14 -; / • ...COEF. VAR. = ; 77 13 % • .'.•' ' 

*#********#*****#**#******#*#***** • 
BA oioe 006 ~f lO'.n 

i ' ' AA AA-EG • EG 
ABSORBANCE " • ; ; : • - - - 0 . 001 "" " " " ABSORBANCE . ; . j - - 0 . 001 • ._ 

—AA-BG-—'* -*—*BG~ 
ABSORBANCE "-- — — -Or 001 

•0. 19 

.MEAN5? - 0 . 1 5 ... .STD. DEV. =_. 7_ i l w . .0 .06 . .'7_.._ COEF. VAR. - M l / o 
***************+***************#* 
•SA O I O P - - I Q — ~{Jrtrnc+ufyi (Lis? - - • •-- — 

'rt^r / AA r AA-EG :' ' 'EG 
ABSORBANOE ^ fef - 0 . 0 0 2 

- , l u l - O - • A A f--- AA-EG ' EG 
AESOPEANCE - ^ ; - 0 . 0 0 1 

:• - l - .0\-20. '^«r%777 

AA AA-EG ••-•• •:••••• EG 
ABS0R3ANCE -0.002 

MEAN- .,,.-0.23 ... . STD. DEV.. =.7r-.v>;.:ij>'";;'6.03 JŜ ^̂ COEF,'VAR. = 7;-l1 ., 70 ; 7'77,7-777 •': 17 7":v|, 
*****!*#****#*******#** ******** V#V# * * ,'v 
B A ! ' O 1 O S • '7.77 ' '.;: 



O 1 O S -CONTINUED) 
, , AA AA-30 EG 

ABSORBANCE \ O T l . 0,002 

AA AA-BC- BG 
OR BANCS - • 0. 0 0 \ 

ABSORBANCE :- 0.00 0 

0 . 0 1 

v i t r . i M b TO * m ~ T ** S *f DTD E vT^*"^^ EFTVART^1 99\ 9 I T 
******************************************************************************** 

S A o i o e / 0 ^ ^trao.fUy\ ^ L f ^ V'-7-T :. 
• - AA • • • AA-BG ; - '.';- EG ' - : -

ABSORBANCE „ i • " n - " - " o * 0 Q 7 . ; " " " ' " " ; / . " / " ' •;; ; ,• /"•' . * 

1.12 

.ABSORBANCE 
i 

^"TA.A;"; 
o. oos 

"AA-EG' "BG' 

ABSORBANCE ^0 , : 009*^ 
AA-BC ~ ' BG 

MEAN= 1.20* ISTD. DEV. = _ 0 . 2 7 / \C0EF7V~AR . = _ 22. 53 '/ ~ ..*.'.*_" 
******************************************************************************** 
B A O 1"1 o }D T2) ~ jMh^Cjffl<J>"jGLL</?• ' -~~ * 

i A A . .AA-EG ' EG ' ; .. 
ABSORBANCE 0.017 

li . . • i • : ;•• . . ' " .. —-..-r •• v... •„ . . . .r.- ^ r : . - ) . . . . : . J > . . < •. . • . . . . . . . i . . . • . .... .... .... ...... . . . . . , : . . . . . . . - , 

2 . - 3 

AA . AA-EG "EG " 
AESOPEANCE -0 .016 

AA AA-BG EG 
AESOPEANCE "" • 0.013 

• N E A N ' j . . 2 , S3 • • • STD. DEV. = \ '•••.:

:.; '0 . 13 ' 'j^.COEF... VAR .'.'riJ'e ."30".- / '***•*#* *****»********^ #"* ********************** E A 1 o i i i • ''":;.1^7:" 



O 1 1 1 (CONTINUED) 

ABSORB ANCE . 0\3 \,l 
AA 

0.0 09 
AA-BC AG 

1 t 40 

ABSORBANCE ft** , iCtfD * ~h /I05.(XX)0 

. LAS C~ >%3<J 

AA " 
0 > 009 

" A A - B G 

ABSORBANCE 
AA 7 

0 .007 -
•AA-BC • - BG • -'' *"-': ' 

MEAN? 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 
B A O l l S a i S /V / 

ABSORBANCE 

1.50 -

H(*0<6(>>-tfC> 
. . • AA " •r 
• Q , 009 ' ' 

AA-BG EC 

. j-.y - v.. 

ABSORBANCE 

i . 34 -. 

" . 0. 003 r. 
- A A - E ' EG 

ABSORBANCE 
AA 

r 0 . 010 
^ AA-EG 

••1EAN=. 1.4c _ STD. DEV. = 0. II ~_ COEF. VAR, ",53 ~~ 
**************************** 

• . - fX •:. ' ;

r : : o. ois I 
- B A - O 1 1 3 

ABSORBANCE 
AA-BC 

AA - - AA-BG EG 
ABSORBANCE _ 0.015 

AA AA-EG EG 
AESORBANCE • 0 .016 ' . ' f 

MEAN= •- 2 . 5 1 . STD. DEV. = . '/ • .0.08 f:.;^'COEF, VAR. =1; ;:3, 34 . ' - :~^-.r-^^r ' : ; .yV^ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *#* . * ' *#**#*** '#**#****#*#* V* * * * * * * * * .'#f 

• B A | | O I l -4 :-.'7\^'7"-vV.'" - -v" ";: 



O 1 1 -+ 

SOjRBANCE 

3. 16 

(CONTINUED) 

r.i 

AA 
0 . 0 1 3 

AA-EG 

AA 
0 . 0^ "? 

AA-Bi 

ABSORBANCE 
- - A A ' • • 
0 . 0 2 0 . 

AA-EG 

' M E A N ' ' ^ ^ " " " ' ^ C T ^ ^ 

# * * # # * * * * * * # # # * * * * * * * » # # * * * * * # * * * * • # 

AA AA-BG BG 
ABSORBANCE • ;0_. 015 •"• " 

ABS0 RBANCE 

1 . 90 

~-"AA ~r 
0 .013 

AA-EG ~BG 

ABSORBANCE 
... A A % 

0"". 013*" 
AA-BG BG 

i'l • 

M£AN= 2,01 "STD,DEV,= 0.20 COEF.VAR»= . 9. 90 _ X_ 
********************** 

B A - - o i i e CcP) ~ — -/o :W — —— — — — — 
ABSORBANCE 

AA 
0. 0 00 

AA-EG BG 

0, 0 1 

ABSORBANCE 
.AA 

.0. 001. 
•AA-BG 

ABSORBANCE 
AA 

0. 001 
AA-BG EG . r 

0.13 

MEAN" - 0 , 07,:,v(>y.;v STD. DEV. = /..-.. 0. 07 . .COEF. VAR, = 99 . 99 •% -^i^y-^h^ 
.*»##*#.**#*****#•**###* # * * * # * * ^ 



i i 3 - r A L 

iV'. 'n i ci - F f . 3 * ! 3 7 Q 2 
p p ; ~ _ F ! j ' i £ R 3 0 3 0 6 

A c c i u i r ; e d : 0 5 / ! 7 / 8 9 b v 

• C r u n c h e o i - - . 0 5 / 1.9/ 8 9 b y 

T i. iTl -r ;' i 6 0 3 

P r o c e s s i n g r r - r o t o c o i •, 7 7 

j i ' j ; -

C!r" !•->••-•'•••if a f i •••>-. 

' M e t h o d 

C l i e n t ID '.'ate 

.•' •••',-~~ • -.—4 

SU 
3 1 

iO -LCSFW 
1 L LCSFW 

• 
12 
L3-
14 
l. 5 
1.6 
. 1.7. 

26 

•-Z 

5 PF6 
...C AL -SLK--i_*_± 
3'-05056-01 
5905056-01 
8 903056-0 r 
3905056-01 
090 5056-02 
90 5056-Lr..^.. 

2 c .'4fc"_."390 50->'- - i ' 

_":'9 

3 0 

- 3 3 : 

-

- ^ f i = . Q = > 6 - 0 3 '"".'T. 

^ n g i T " 6 r " 0 3 

i - n o - o ? • • „ - ; 
- A o n s o .^6 - 0 3 

: ; 7 7 4 : ; t o ; ; p R 5 

. . . . . . .357.2 . .CALCBLh 

3 6 
3 7 
•33 • 
3 9 
4 0 

4 1 
. 4 2 

I 
-*i c u 5 6 - 0 4 

8 9 Q 5 0 5 6 - 0 4 

• 3 9 0 5 0 5 6 - 0 4 

3 9 0 5 0 5 6 - 0 4 

• 3 9 0 5 0 5 6 - 0 5 

3 9 0 5 0 5 6 - 0 5 

8 9 0 5 0 5 6 - 0 5 

V3 • ' 3 9 0 5 0 5 6 - 0 5 

4 4 :'~ « Q r i 5 0 5 6 " A h 6 

4 5 7 ' 

4 6 

4 c 

4 9 

3 0 

5 1 

3 9 0 5 0 5 6 - 0 6 

3 9 0 5 0 5 6 - 0 6 

* i W ; | ^ ? 0 5 0 5 . 6 - 0 6 M?<> . . . . ^ 
" 3 ^ 0 5 0 5 6 - 0 7 * " • - : MOS 

3 9 0 5 0 5 6 - 0 7 r l i - s 

-39'"i505o-07 ; M23 
i^'joG'-'O-u? r13S 

~ Fi i r n a c ^ . L 
F u r n a c e 
F u r n a c e 

:.r u r n a c e 
F u r n a c e 

^SIO-'^ 
ICV 
ICB : 

OP AO ' 
DBW .. 

ASLCSW 
CCV 
7 C 3 ^ 
4606B-
A606S-
^•6:06B-
4606S-
4 606S-
4 6 i J6R-

-4^0/sB-

461 i 6 B -

_ 4 6 0 6 B ~ 

4 ^ 0 6 R -

4 6 0 6 B -

r r v 

4<->0*B 

4 6 0 6 6 -

. 4 6 0 6 8 -

4 6 0 6 8 -

4 6 0 6 B -

4 6 0 6 B -

4 6 H 6 B -

4 6 0 6 6 -

4 6 0 6 B -

4 6 0 6 B -

4t>0fc>B-

4 6 0 6 B -

4 f S 0 6 R -

4 ^ 0 ^ - 8 -

4 6 0 6 8 -

4 6 0 6 8 -

• 1 A 0 

1A 
: 1 A "' ' 

•I.A 

• 2 A 0 

•2A . 

- A _ 

A 

• 3 A 0 : 

^ A _ 
7 A 

^ A -

a A O 

-4A 

4 A 

4 A 

5 AO 

5 A 

•5A ; 

5 A 

• 6 A 0 

6 A " 

6 A 

^ A 

• 7 A 0 

•7A 

•7A . 

•7A ' . 

0 5 / 1 7 / 3 ' : ' 

0 5 / . 1 . 7 . ' 3 9 

• - 0 5 / 1 7 / 8 9 • 

«-05-71.-7 / 3 9 v. 

- 0 5 / 1 7 / 3 9 

0 5 / 1 7 / 3 9 

-' 0 5 / 1 7 / 3 9 -

. . 0 5 / 1 7 / 3 9 . 

0 5 / 1 7 ^ 9 

0 5 / 1 T / ' s 'A 

•-. 0 5 / 1 7 / 3 9 

0 5 / 1 7 / 8 9 

~ ~ ^ £ ) 5 / . I Z / . 3 9 . ^ _ 

' - -0 5 / 1 7 / 3 9 

•• ; 0 - 5 / 1 7 / 8 9 ... . 

: 0 5 / 1 7 / 8 9 " ' ' : ' 

0 5 / 1 7 / 8 9 ....... 

0 5 / 1 7 / 8 9 

i c l ~ 

i i - , 1 / / -

rr-, / i ?/;-•/-:, 
I Ir-. / 1 f I X 9 

j S ' 1 7 ' >- -) 

.• H 5 / 1 7 /P .9 ~ -• 

- 0 5 / 1 7 / 8 S * -
n - / 1 7 ' - -j 

™_„05/ L7/^ _ 
' - "05/17/39 

05/17/89 
•• 05/ 1 7/89 . . 
' 05/ 17/89 
05/17/89 "7;-
u5/i7/39.' :. ;7 

,05./l7/397,,7,: 
05/17/39. ' 

" 0,5717/397-"'"' 
" 05/17/89 -7. 

0 5 / 1 . 7 / 8 9 ' 

^ 0 5 7 1 ^ / 8 9 : 

' "15 /1 .7 / 8 9 

• 0 5 / 1 7 / 8 9 

. • ' , 0 5 / 1 7 / 8 9 

0 5 / 1 7 / 3 9 

• u 7 : . ' : i 7 ^ - . ; ^ . . 



6 a mo 1 • Code P r e o a r a t j. 
n e t hoc! 

0 \ ' t e n t IL 1 

0 56-08 

-•.7 

6 L 
67 
63 
'674" 

y-3n 

.'•'; • r 'i 

' -* t j so 56-
890 3056 • 
5 PPB 
CAL BLK 
89'. ' 

8 9 0 

8 9 ( 

:.-' -' I 

3 9 ' 

8 9 ( 

8 C ; 0 

3 9 '" 

. - .M I 

, : , _ , - j 9 

3 0 5 ^ 

5 0 "' 

;'. r i 
;-"0 So - - - 09 

- . 0 5 6 - - 1 0 

5 0 3 6 - 1 0 

3 0 36" 

5'3 5 6 

5 n 5 6 

6 7 'J 

ill 
•?o 
7 1 . 
7 2 ' 
7-3 • 
7-a 

-- 1 0 " 

- 1 0 

- 1 1 

^ 9 0 5 0 5 6 - 1 1 

• f . 9 0 5 0 3 6 - .11 

M O S 

• M 1 5 

M 2 8 

M 8 3 

CCV 

COS. 

MOS 

n i s 

M 2 S 

M 3 S . 
n o 2 

n 1 :'• 

h 3 S 

MOS 

M I S 

M 2 S 

•i ' • 

7 5 I' " 
7.6 . 

^ . 9 0 3 0 3 6 - 1 1 _ ^ ^ h 3 S . ^ 7 ^ K & £ 

3 9 0 5 0 5 6 - 0 1 ' M O S 2 -

3 9 0 5 0 5 6 - 0 1 M 1 S 2 

M 2 S 2 

— " - M 3 8 2 

8 9 0 5 0 3 6 — 0 1 

8-90 3 0 c> 6 - 0 1 

8 9 0 5 0 5 6 - 0 1 

£ • 9 0 5 0 5 6 - 0 

; 5 r S 9 0 5 0 5 6 - 6 l 

- 8 9 0 5 0 5 6 - 0 . 1 

5 P P B 

-...CAL - B L K 

, * r 8 9 0 5 0 5 6 - 0 2 

• 8 9 0 5 0 5 6 - 0 2 

3 9 0 5 0 5 6 - 0 2 

l l - 3 Q 0 5 0 5 6 - . 0 2 

8 9 0 3 0 5 6 - 0 3 

"8905056-03 
^ 3 9 0 5 0 56-03.73; 
, 'JS9050 5 6 - . 0 3 ~ 
8905056-04 
'3905056-04 
8905056-04 
3 :<0 50 56-04 
8905056-05 ''*'•'{ 
8905056-05 -
• 3905056-05 
3905056-05 
8905056-06 
890 5056-06 
8905056-06 

F u f"nsc e 
Furnac e 
r u r n a c e 
f u r n a c e 

F u r n a c e 
.' F u r n a c e 
F i j r n a c e 
F u r n a c e 
F u r n a c e 
F u r n a c e 

•""Furnace* 
F u r n a c e 
F '.irnac-e 

.Furnace. 
F u r n a c e 

' h- u r n a c e 
. 'Furnace 
F u r n a c e 

-"-Furnace 
F u r n a c e 

• •Furnace 
"* r u r n a c e 

4 6066—.3 AC1 

4 6U66-8A 
4 6 OoB-SA 
46068-3A 
c i v . ; . 

CCB • 
46066-9AO 
4606B-9A 
4 6IJ6B-9A 
••46068-9A 
EXTRACTI ON 
EXTRACTION 

0 5./ .1 7 / 3 9 
05/17/89 
05/17/89 

. 05/17/89 
0-5/ ? 7/89 

.. . 05 / i, 7 /S 9 

.". 05/1 7/89 
.05/17/89 
05/17/89 

'05/17/89 
0OB6/ I. 7/89 
0UB5/1 v/89 

'EXTRACTION vPUB5/lv '/89 »»» 
• EXTRACT10M DOB5/17/89 
E X "f R A C T10 N B L S 6 / 1 7 / 8 9 
EXTRACTION BL05/17./89 
F x T R A C T10 N 8L 0 5/17/89 

• MIS 
M2S; 

-_^„;^.M3S. 
MOS 
MIS 

.;"':••• M2S 
M3 5 

."'MOS 
- MIS 
; M2S 

M-'> 5 
/ MOS 
W7/M1S 

w. v..: M2S 

F u r n a c e 

F u r n a c e : ~ a 
F u r n a c e .7'' 
F u r n a c e 

._.E.ur.nace 

. F u r n a c e 7 
'-"Furnace 

5-2AO 

•t;: '...;•: VA- ' 

:-905056 -06 ̂ wjjpja^ /ICS 
- p P B . , 7 '•'-:'•"" -<"'.-.-. 
CAL BLK 
890 3056-09 
8905056-09 

-LCV 

C C B 

MOS 

M I S 

7 > u m a c e 77 .~ r7 
F u r n a c e .^«-~--7 

. Furnace" 7 
F u r n a c e 

• F u r n a -
, Furna-<-
•Furna'-^ 

'. . F u r n a c e ..... • 
F u r n a i - ^ 
F u r n a c e 

• F u r n a c 
• - F u r n a r <=> 
.., f u r n a i r -
~«Fi i r n a r e 

t u r n a c e 
F u r n a c e 

46068 
" 4606B 
4606B 

"-74 6 0 68 
46fi6B 

- '.-'46( I 6 B 

- 46i~lfSB 

• 0 - 6 0 6 8 

CCV 

~_CCB -

J" 4 6 0 6 8 

4 6 0 6 6 

4 606B 
_4606B 
• 46068 
^•46068-"3A 
7.46068—3A 
~_4606B-.3A 
} "'4 606B 
' 4606B 
4sn(~R 

. 4*s f i f sB 
4 6 0 ^ 8 
4 8 0 6 8 

.... 4 6 0 ^ . 6 

• 4 6 0 6 8 

.;. 4 6 0 6 B 

4 6 0 6 3 

4 6I"16B 

_ 4 . 6 0 6 B 

( CV 

CCB 
46068 
46068 

05/17/39 
05/17/39 
05/17/89 
• 5/1 7/89 -'•" 
ri 5 / 1 7 / 8 9 "• 
:Q5/-1 7/39 

05/17/89;" v" 
05/17/89 

05/.1 7/89 
05/1 7/89 ....... 

.. —„._05/l-7/89 r/.: 
2A ""'^7.^05/17/39 
2A ' ""-' "1"05/ 17/89" ' 
2A7777r.T05/1 ?./.89_C_ 
3 AO .777-^0 5 7 1 7 / 3 9 L 77 

-'--7--05/1-7/-89 
:777P5/17/89 

4A0 " 
4 A ' 
4 A ... 
4 A 
5A0 ' 
^A 
3 A 
5A ' 
6A0 
•> :-i**.\«r 

'--A 
6A 
*--A 

9A0 
9A 

;^!D5.4l 7..789.__„ 
'05/17/89 ' 
05/17/89 
05/17/89 ;7-
,05/17/89 
05 A:V/89~' :? "' 
05/17/89 
•-P5'/l.7/39 

05/17789 :7 
05/;i7/?r?.;:2: 
'05/17/89'. ;7 
•05/17/89 
05/17./.89...... 
05/17/89 •• 
05/17/39 
05/17/89 
05/17/89 



r O S '"•"•amp 1 e Cede 

1 :"*4 690-.056--0 o H28 

I' ' •:• no M38 

106 ,:.•'••)I". ;.IJ>:.- 10 . nos 
i o"7 8905056- 10 Ml S 

,1 03 8 905036-1 0 M2 S 

3 09 ':' 9 0 5 0 3 6 — i. 0 • .... M8S 
. 1 0 .-• f.f- -01 . ' M003 

1 '<• 
9I..I Si.J 5 6 — Ci 1 Ml OS 

i i 2 2^060So~ Ol ' . M2D8 
i !.3 ;on50So — 01 MC.OS 

} 3 4 3 PPB CCV'' 

i. i. 5 CAP BL.K ' CCB 

Pr--=--os\ "',̂  t i or: 
f l - t h o d 

P1 i r n a c - - "' 
r i. i r n a c ? 

Fur -r.ee e 
F u r n a c e c 

, F u r n e c e ., 
F u r n a c e , . . . . 
F u r n a c e 
F u r n a c e 
F u i - n a c e 
F u r n a c e 

C l i e n t 10 

- 4 6068-9A 
4606o-9A 
F.xTRACT ION 
F x TRACTIOM 
EXTRACTION 

. . EXTRACTION 
4 606B- .1 ASO 
46068-IAS 
46ri65-i.AS 
4 606B-1AS 
CCV 
CCB 

~Js ",'.7̂  ^-I'-i-r. r^-,-*- ; 

05/17/8e 
05/ i. 7/8'-' 

0066/1 7/3-9 
DUB 5 / 1 7/39 
DUB 5/ !. 7 •/8':i 
DUB 5/17/89 

05/17/89 
05/17/89 
05/17/39 
05/17/89 
05/17/89 

. 05/17/89 

A, 
...7 j. 

3:./:v:0-t.: 

.. -.ii' : .... 

•-j... -7".- v..\3>70 2;.-3732'7'37 :7j.f.33"7;7 '3:7--"' 278:2^77.;> 777/;' ~7:"-:'7 ̂.-'*-"3:'̂ 'n7;-''7\'7'7vv-3;' =;y-.̂ -..-, /-3. : 



AA Sequence 

Date 

aquence #; 21 G 

ator: ' d — ^ 
jroundl BS r̂ BN 

GRAPHITE FURNACE AA RUN BEN 
Instrument ID: F 1 #F2,F3,F 
Reviewed by: . 

SHEET 
Page* of 

Instruments Method #; ^% 

Operato 
Background: BS _ 
Time Calibrated?— 

Standards Prepared: ff* oo 

* In 1*1 

disc # 

acq 

Standards Source: 
1. Calibration: 
2. 
3. 

ICV:_ 
CCV: 

STTNNER AND SHERMAN 

Run ID;_ 
Element: As 
Wavelength fnm): 
Slitwidth (nm):__ 
Integration Time 

STDl: 0 STD2: 
STD 4: 

Tl 

(sec): 

STD3: 5 

B 
Run ID: 
Element: Se 
Wavelength (nm): 
Slitwidth (nm):_ 
Integration Time(sec) 

STDl: _STD2:_ 
STD3: STD4: 

COMMENTS 

3£ 

DILUTION COMMENTS 

5Z= 

at 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

4£ 

±L 
<4± 



AA SEQUENCE #: 

A 

COMMENTS 

5* 

HI 

4^ 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 2 OF 

40 
41 
42 
43 
44 
45 

" 46 
47 
48 
49 

* 50 
' 51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76? 
77 
78 
79 
80 
81 
82 
fl"? > i 

SAMPLE ID DILUTION 

B 

COMMENTS 

4l> 

4-

-QS-
J± 
JLL. 

JLL 

IL 
41 

oi o 
4i 

ol i nr J± 
VI. t 

HI 



AA SEQUENCE #: 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 3 OF 3 

COMMENTS 
_ 86 
_ 8 7 

_ 8 8 

_ 8 9 

_ 9 0 

__ 91 
_ 92 
_ 93 

_ 9 4 

_ 95 
_ 96 
_ 97 
_ 9 8 

_ 99 
_ 1 0 0 
_ 1 0 1 
__102 
_103 
_ 1 0 4 
_105 
__106 
_107 
_108 
_109 
_110 

111 
~112 
"113 
"114 
"115 
"116 
"117 
"118 
"119 
"120 
"121 
"122 
"123 
'124 
"125 
"126 
"127 
"128 
"129 
"13 0 
"131 " 

SAMPLE ID 

-GLSL 
±L 

JUA. 
JLL 

Ct*f> 

DILUTION 

til 

B 

COMMENTS 

i 
± 
UK 

t 

± 



cc r> 
"PEAK 
PEAK 

READ,; 

HE IGHT (ABSORBANCE) 
AREA (ABS-SECONDS) 

0. 0 02 

A A 
0 . 050 
0 . 053 

TP 

AA-BC 
0 . 043 
0 , 002 

EC 
0 , 050 
0 . 055 

PEAK HEIGHT (ABSORBANCE) 
PEAK1 AREA (ABB-SECONDS) 

A A 
C , 073 
0, 075 

AA-BG 
0. 045 
0, 02E 

BG 
0, 051 
0. 050 

READ!; 0.016 

7EAK= COOS STD.DEV,= 0.01 0 COEF. VAR, = 99.59 % 
* * * ¥ • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

0.000 AUTOZERO 
+ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - r * * * 

********** 

PEAK/ HEIGHT (ABSORBANCE) 
PEAK AREA (ABS-3EC0NDS} 

READ: 

A A 
0 , 1 37 
0.134 

0. 0£5 

AA-EG 
0. 124 
0, 035 

BG 
0.041 
0. 039 

PEAK HEIGHT : ABSORBANCE) 
PEAK AREA (ABS-SECONDS) 

READ!: 0.035 

AA 
0,112 
0. 0S1 

r 

AA-BG 
0,101 
0. 0 44 

0. 041 
0, 037 

0.035 COEF.VAR.= 59.42 % 
***************************************** 

*1EAN= 0,051 STD, DEV. 
*•****#*#******##**•#•****##* 

\ , 00 STANDARD 1 
* • * * * * * * * # * * * * * * * * * * # * * * * * * * # * * * * * * * * * * • # * * * * 

c r> 
j AA AA-BG EG 

PEAK Ij HE IGHT {ABSORBANCE) -yp > 0.490 C. 43S 0, 040 
PEAK! AREA <AES-SECONDS) ' 0,503 0.477 0,025 

READ: '.70 

PEAK'HEIGHT {ABSORBANCE) 
PEAK1 AREA (ABS-SECONDS) 

AA 
0, 435 
0.493 

READ: 7. 43 

AA-EC 
0 . 437 
0. 453 

BG 
0, 040 
0. 029 

:V?EAN= 7.59 STD. DEV. = 0.15 COEF. VAR. = 2,05 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

7,59 
I E-50: READING GREATER THAN HIGHEST STANDARD 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
5.00 STANDARD 2 

****************************************************** 
C D 

PEAK iHEIGHT <ABSORBANCE: 
PEAK,AREA (AES-SECONDS) 

AA 
0. 925 
0,945 

6-.64 
AA-BG 
0,919 
0,919 

BG 
0. 040 
0. 025 

READ fc.AU: '.13 



' CONTINUE: 
SEAK j HE I GHT •: ABSORBANCE ) 
:EAK AREA (ABS-SECONDS) 

AA 
0 . 950 
0, 945 

AA-BG 
0 , 945 
0 , 9 1 0 

0. OC-̂  
0 . 035 

READ: 7 , 1 1 

MEAN = 7,12 STD,DEV.= 0,03 COEF.VAR.« 0,35 % 
*********************** 

E-50: READING GREATER THAN HIGHEST STANDARD 
******************************************************************* 

f , 5 3 STANDARD , 3 
| E - 5 4 : S-SHAPED CURVE. 2-COEF EQUATION USED 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * f r * * * * * * * * * * * * * ^ * * * * * * * * * * * * * 



O O O 1 

PEAK HEIGHT (ABSORBANCE) 
PEAK; AREA i ABS-SECONDS ) 

PEAO; 5. 

Mr! 

0. 504 

[I to' 
AA-BG 
0 , 499 
0 . 479 n •• 

PEAK1 HEIGHT (ABSORBANCE) 
PEAK, AREA i AES -SECONDS ) 0,501 

AA-BC 
0 . 434 
.A 4 — 0 

f1EAN= : :.'.'-5,17 7"<: : "3TD.DEV, = ;7--;-.Al--5.'P f;0Q. •;:;.r̂ .-:C0EF..VAR7'= ~4-0 /0 1 7,% 
* • * *!* * # * * * * * * * * * * * * * * * * * * * + * * * * ^ 

C D 0 0 0 - ; . (cy>) 

PEAK HEIGHT 'ABSORBANCE) 
PEAKj.AREA (ABS-SECONDS ) , 

_ -. 4 _ r ? i«i 1 w » w • 

i-Ob 
" ' A A ' 
0 . 050 
0 , 04 0 - -

AA-BG " 
0 , 0 3 7 
0 - 0 0 6 

0, 043 
- 0 , 0 3 4 .= 

PEAK HEIGHT (ABSORBANCE) • . 
PEAf [AREA 'AES-SECONDED ^ ^ r ^ -

PEAE'I: - 0 . 1 3 

AA • 
0 . 043 
0. c 

•--"AA-BG 
-~ , 0 . 044 

--•- 7: - - B G " -
0 . C55 

COEF.VAR. =^g9 t 99-%--:-VA-~^ -MEAN- .^-^-._-.0 , 1 1 , . ~ - ^ 5 T D . DEV.. =.^s~~==0 . 11 

C O 0 0 0 3 ^ w P — _ 
1 " 5 _ « ~ C ^ 0 * ~'AA " 1 - "*AA-EG ^"T, E G " ^ 7 l „ f 

PEA! j t-iE I GHT ' AESOPEANCE ) 0,1^5 "c.142 " TL. _ToTc43 ~ 2 
PEAK! AREA (ABS-SECONDS) ' 0 ,127 "•' 0 .101 T 0 . 0 2 5 -i 

. - R E A D — rO 1 ~~ „-_«s====== 

PEAK HEIGHT 'AESOPEANCE^ T 
PEA. I APEA _ AES-SEC0NDS)_7_ 

:'. AA 
.0,-140 
0. 131 

A A -£>G 
0 ,_152 
0 7103 

E G " 
0 , C?2 

' 0 . 022 

READ: 1.11 1 

MEAr\i= 1.05 STD. DEV. = 0 ,07 COEF.VAP.= t . 34 , 
*************************** 

PEA}' HEIGHT (ABSORBANCE) 
PEAK' AREA ( ABS -SECONDS ) • 

AA 
0 . 053 

.0 . 034 

AA-BG 
0 . 055 
0 , 000 

0 . 043 
. 0 . 0 35 

READ: •0.10 

PEA? (HEIGHT (AESOREANCE > 
PEAK r AFEA (ASS-SECONDS) , , - - . 

READ: - 0 . 0 1 

' AA 
r 0 ,053 

~„, 0 .061 

AA-BG 
.0 . 046 
, 0 . 0 0 8 ' 

t 0 . 0 5 7 
. , . 0 . 0 5 9 

MEAIMf - 0 . 0 5 . STD.DEV.= ; 0 .06 . . COEF, VAR. = 99 ,99 X 
********************************************* 

.7 ,,-.n.--
J;-^^'u^U-7'^!.' ' j t v j 



CD O O O 5 
PEAK!HEIGHT (ABSORBANCE. 
PEAK!, AREA (ABS-SECONDS) 

<?1 

c, AS; 
o *• o.u; 

AA1-3S 
0. 089 

0B040 
0. 023 

READ! 0, 39 

. PEAK 
PEAK 

READ: 
i 

HE I GHT .(ABSORBANCE.), 
AREA (ABS-SECONDS) 

0.35 • • 

AA 
..0.132 
0.113 

AA-BG 
.0. 144 
0. 036 

EG 
...:;..o. 037 

0 , 032 

?!EAN 
****'********* *'* * * * #'#**'**#*##'*#*# * * ********** * * * *"**'*#* 

C 10 

PEAK 

o, s; STD . DEV,= 0. 02 COEF,VAR, 2.'SO 
* * * * * * * * * * * * * * * * * # * * * * * * * * 

o o o s 
HEIGHT (ABSORBANCE) 

PEAK;AREA (ABS-SECONDS) 
;i 

READ..^l^i^^ZZ 

AA 
•0. 533 
0,525 

AA-BG 
0. 533 
0. 434 

• BC ": '" 
0 . 032 -.. 
0. 022 

• PEAK 
PEAK 

^READiP 

HEIGHT (ABSORBANCE )._.•' 
AREA (AES-SECONDS? • 

AA 
0,551 
0,503 

AA-BG EG 
o, 532 .1....,.:;.-..-::,, .o, 034 T:„ 
0.433 ' 0,025 -

- £ 

MEAN = 5,23 STD,DEV.= • 0.03 COEF. VAR.'- ' 1 .'61 " % " 
* * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * 

'CM** -~ : 
AA AA-3G. 

C D 

PEAK 

O O O P 

(<• HE I GHT «( ABSORBANCE );^*£j(j7 0 % - 0.540 - 0.6 90 
(' AREA" (ABS-SECONDS 7 - " r" .- "0,510 '•' ' ' 0,593 " ~~ 

0. 0 55 
PEAK; AREA 

READ!: 

0.029 ~~ 

5. 32 

PEAK F HE I GHT ( ABSORB ANCE > 
FEAI AFE- ' AES-SECONDS -

AA ^AA-BI 
0,555 0.550 
0.611 ~~ 0,599 

— EC 
o. 040 
-C.022 - -

READ: -r 5. 53 

„ MEAN = .. .6.35 STD,DEV. 0, 05 COEF.VAR.= 0.'5 / 
* + **:*************************************************************************** 

C D O O O S CXSS | '.••..,'•••. • 
AA AA-EG EC 

U r\ '•t'vU:::- n.534 r."Urp':-/\ -."'0.046 ';>r*U;. 
PEAK" HEIGHT (ABSORBANCE) 
PEAK-AREA (AES-SECONDS) 

t 
READ: 5 .19 

/t- v 0.525 
•0. 503 • - 0. 431 o. o: 

REAP HEIGHT (ABSORBANCE) 
PEA} AREA (ABS-SECONDS) 

. AA 
0 . 5 4 9 
0 . 5 0 8 

AA-BG 
-0.533 
0 , 481 

EG . 
0 . 0 3 " 
0 . 0 2 " " 

READ: ' 5 . 2 0 

"!EAN= . \ •' 5,20. . STD. DEV. = . • 0. 00 •'-.:• COEF, VAR. = . 0 . OS % 
**********#********#********#*#*******#***************************************** 



O W *=? 

PEA:, H E I G H T ( A E S O R B A N C E : 

PEAK! AREA >: ABS-SECQND3 ) 
0. 055 
0 . 045 

READ; 0,0: 

AA-BG 

0 .001 
0 . 047 
0 , 044 

PEAK I HE fGHT (ABSORBANCE) • 
PEAK AREA (AB3-SEC0NDS) 

HEAD:"' -0.15 ~ ' '" 

... AA . 
"0 .035 
0. 050 

AA-BG 
• r , . r, =: 1 0 . 052 

0, 055 

MEANp - -0.12. STD. DEV , = -•,.-r-..-.~.v; 0. 05 .. COEF. VAR. = 39.72 7 :. , - • • :7 
******************* *'*' ' "'z 

<rc r> 
PEAK 
PEAK 

O O 1 o 
************ 

^o£* -/A 
HEIGHT (ABSORBANCE! w * ) M V 
AREA (ABS-SECONDS) 

•' f • • j ̂  • ^ •••• 

AA 
0.752 
0.771 

V » .' T O 

0 , 684 

BG 
0, 071 
0. 037 

***************************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '"" 

3 — - A A " ' 
- - .- • 0, 502 0 . 577 

0,595 

BG ' "" :"7-v :~ 
0, 072 • • -

. &-Y^iyi ~ ^ >.• ̂*Ĵ *̂ 7V̂ CC>̂ •:i7̂ 7̂7S'C", 

PEAK; HE I GHT ( ABSORBANCE 
• P.EAK7AREPU ( ABS - SECONDS,: 

•. 5. 45 % 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * j * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i| 

-cr>N=^-o o-i's ...... . . „ - ~ 7 . * ~ ,^ • • - . • ._j 
' . r AA AA-BC 

"PE'AKxHE I GHT. •( ABS DR3ANCE ) > 
PEA K t A R E A 7 A E S-S E C DND3) 

.0.304 
'o. 352* 

0,734 
; ."49 

EG 
0. 075 

- '-0.103 

* £, 15 
****************************** * * * ***********************************************^ 
C D p ~ j O O l 3 

• I 

* * * * * * * * * * * * * * * * * * * * * *v* * * * * * * * 

EAKlHEICHT.v ABSORBANCE ) • . Am^S~) > '-.0,327 
_„^s AA-EG 

0, 822 
..7_0 .'345: 

0.077 
0.093 —-_ -FEAK--AREA -{ABS-SECQNDS) 0 . - " .' -U—0.-944- _ ._ 

.^i^-^y.-z^^ . ̂ ^.SW ^rtrJ^S^M^fo_ 
* * * ** *********************** ** * * ** *************** ** ****~* ************************ 

^ C " t > ^ r 4 ^ 0 0 1 -—— ~ — ~ — - 3 — , . 

7 PEAK]HEIGHT (ABSORBANCE) 
PEAKf.AREA (AES-SECONDS) « 

AA-BG 
1 , 734 
1 .598 

• BG -
0. 100 
0, 159 

1^.55 
, f -E-50: READING GREATER 

*#*********#****##*************^ 

—_ 1 _̂ _ _ _ 

CC TO O O 1 5 

PEAK ?HE IGHT"( ABSORBANCE)-
PEAKTAREA"''(ABS -SECONDS) ~ ' 

******************************** 

THAN HIGHEST STANDARD 
* * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , 

4^ AA 0. 675 
0 .r79 1 

AA-EG EG 
0,654 0.079 
0,674 Or 115 

* * * # * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 



- ... 

c D o o 1 

PEAK; H E I G H T ( A E S O R B A N C E ) 

P E A K I AREA ( A B S - S E C O N D S ) ft 
A A 

0 . 732 
0 . 332 

AA-BC 
0 , 710 
0. 73 1 

0 . 075 
C . 121 

******************** 
a * * * * 

C TO " O O 1 T 
AA 

J \LQ>731 

AA-SG 
0 . 755 
0 , 3 2 0 •• 

BG 
0. 035 
0. 122 

PEAK iHE ICHT !ABSORBANCE) 
PEAK j AREA ABS-SECONDS). \ 

' . 3 . 9 4 - ~- -•' 

- * *****************#*********** f * ************#^ 
cc r> o o i © 

AA AA-3G . BG 
i \ 0"S :. • 1 , 015 ' . 0 . 1 0 5 
1.075 0,313 .0 ,155 
.••-:r;"-v" -:r.:i . r - - v : • ' 

PEAK; HEIGHT (ABSORBANCE) 
PEAK AREA (ABS-SECONDS) 

******#**#****************** *#!###***+ ****#^ 
CO 20 O O 1 S 

' ' A A ~ AA-BG ' : \ ' ' BG 
0 , 932 ••- ~;— - • • 0 , 964 0 .031 

E 1 ' S l . 5 3 i i ^ i ^ i g ^ l E 0 . 5 4 ^ i s S ^ i S s . O . IT 4 J £ 

I! 

PEAt HEIGHT (ABSORBANCE "> 
c PEAf r iRSA ABS- SECONDS 1 

11,55 
E-50: READING GREATER THAN HIGHEST STANDARD 

********************************** — * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

7" c D " " ' o o 2 o "•:.~r: 
~ - PEAf * HE 10~HT " ( ̂ E SORE AMCE f * 
•—--PEAK!' AREA - v ABS - SECONDS )• .. .-. •-• 

- l l . I E -

" 3 A 

1 . 04-1 
-1-, 163 

AA-EG 
1 . 009 
1.041 -

—•—r 
0 . C S 3 - - = 
0 1 2 ' — _-

E-5C: Q EADI iC~GPEA"ER -T-fAN ~H ICIEST STANDARD ^ - ~ A = " ~ " T ~ ~ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C D 0 0 2 1 

=•...-.. . 
PEAI f -EIGHT 'AESOPEANCE 1 „ 

"PEAi AREA ' ABS-SECONDS ) *" 

***#************************************#********** 

__AA 
1 . 1 13 - ^ 

AA-EG 
1 . 09-* 

I I 110 

EG — 
0. 0 7 -
"0,121 

. 2 • 14 
• E-50: READING GREATER THAN HIGHEST STANDARD 

********************************* 
C D ! v k \OS 7 

- - _ AA AA-EG 
PEAf HEIGrT (ABSORBANCE) - 0.537 0.326 

- REAP AREA • ABS-SECONDS) - 0.359 C16 3 
o.?oloX+ 1.6*60 ^/ * ^ n 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * 
C D ' 0 0 2 3 K ) > l / t 0 t 8 - M • ^> 

! * ^ - A A T AA-EG , 
°EA} ' U E I GHT 'AESOPEANCE)^- - * ' ' 0 . 3 S 3 -"~ * . - - 0 . 3*»0 --^=* 

*** * * *£<̂* ************** *2̂ £̂  * * * * * * * * * * * * * * 

BG v i 
0,130 • 
0.205 

* * * * * * * * * * * * * * * . 

PEA? APE" (AES-SECONDE1 0, 4C5 0 . 20 0 

EG 
C . 13-i < 
0.206 

******************************************************************************** 



C D 

PEAK 
PEAK 

O O 29. -4- 30̂  

HEIGHT (AESOPEANCE) 
APEA. (AES - SECONDS ) 

A A 
0 . 453 
0 , 563 

AA-3G 
0 . 404 
0 , 333 

EG 
0 . 145 
0 , 231 

3,53 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * :***.* 
CO 10 0 0 2 5 

* * * * * * * * * * * * * * * * _ * * * * * * * * * i t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

BG 
0,117 

••0,218 
PEAK [HEIGHT ( ABSORBANCE ) 
PEAK \ AREA • < ABS-SECONDS) ••' 

; i,9o ^ - ̂  - : , ^ .-- • 
.***.*4* * ' * * * * * * * * * * * * * * * * * * * * * * * * * * ^ * * * _ * * * * * * * * * * * * * * * * * * * * * * ' * * * * * * * * * * * * * * * * * * * * * * ~ 
CGD: oocEres /*o5 ^ o f S ^ l A • 1 

i . . . ^ A A ., AA-BG N . 3G 
PEAK,' HEIGHT '(ABSORBANCE) „ f**7 0,565 ' ' 0,523 " ' 0.034 
PEAK APEA (ABS-SECONDS) * • '0.640 0,439 0,141 

* * * * * * * * * * * * * * * * * 1 

c D o 0 2 7 > ) ) ; : 

PEAK'IHEIGHT (ABSORBANCE 
PEAK^AHEA 3( AB'S-SECONDS;%S 

: * * ^ * * * * * * * * * * * * * * * * * * * * * * * 

' . . : : : AA A A - B C : \ 7 \ 

Li 11 •;' •-."Press • •_ •• •; o sis 
^ s £ S p K £ S K g 0 r^83 « ^ = ^ s £ 0 •; 523 

* * * * * * 

' .' " EC ' ' 
0. 095 

PEAr^ElGHTTTABSORBANCE I S S M S I I I S ^ O .704 ' 
-PEAK'AREA -( ABS - SECONDS ) ^---^ ,•" ...... : : ' 0. 799 • 

. EG 
* J ^ 0.103 

0, 548 -** - - -0 . 150 

AA-EG 
\ . . 0. P7C 

• 7. 05 
-* * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ,*j * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ••• 

C D F 
******************************** 

- - AA 
— ~~0 . 73 1 

0,~9C0 ~ 
PEA' 1 HEIGHT ABSORBANCE - ^ 
PEAf APEA '' AES-SECONDSN 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

c D " o o 3 o —Cc*s tz— -" j -7 .-go ~~ 

AA-EG 
0 . 7 4 2 
0 , 748 

EG 
0, 093 

-0. 152 

PEAK S HE IGHT (ABSORBANCE) 
PEAr APEA (AES-SECONDS) 

AA ' 
0 . 426 
0 . 503 

AA-BG 
0,410 
0 , 433 

* * * * * * * * * * * * * * * * * * * . 

0 . 055 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * -

C D o o 3 1 013 - f L f ^ ^ i 7 : 5 3 ,.,J;„C . 
*+*•+ 

PEAf HEIGHT (ABSORBANCE)«~, '%<1',* 
PE^K AREA (ABE-SECONDS), '* 

- AA 
- 0.0~4 
0,095 

AA-BG 
0. 036 
-0,004 

BG 
083 

0, 100 



0 . 237 
w T J. — 

C O 0 0 3 2 "^OS U L O b t j M A T 
PEAKjHEIGHT (ABSORBANCE) 7 0.484 
PEAK! AREA (AES-SECONDS) / -c 0.507 

****************************¥******************* 
c ? . 0 0 3 3 IvitS . utob^W 

AA -AA-BC 
PEAK HEIGHT (ABSORBANCE) * , 0 ,553 0 .503 
PEAK AREA ( AES - SECONDS) . • * ' . '.. '. ' 0 , 553 • ' 0 • 345 

0. 113 
0,213 

* * * * ] * * * ****** *********#****************^ 
C I O 0 0 3 - 4 (vjt5 

PEAK'.HEIGHT (ABSORBANCE; 
PEAK*AREA (ABS-SECONDS) 

I 

AA-EG 
0. 520 
0, 352 

0,113 

****************** * * * * * * *'*'"* # * *'* * *'*"* *********** #'#**!3?V***** **¥*"'****'**"*'* *^*^*%T?* ****"*"' 
CD o OSS HLai^-HA 

AA AA-BG • • BG " 
; : 0 .554 : T ~ ' " . o .559 ; T •* o. i o s 

- ' .0, 533 '•' . j • ZZ"~ °» 3 §1 _• 0 .-209 PEAK AREA ? ABS-SECONDS) -/ "S 
PEAK*HEIGHT (ABSORBANCE) 

# + ^ * * * * ^ * * * # * * 4 # * * * # * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C D O O 3€Ev . J f ^ i ^ V i g l l L ^ ^ 
^ ~~""r~6/535" PEAK,HEIGHT (ABSORBANCE 

PEA? Â EA (AES-SECONDS J Z ' ^ S V * * ~* ;70.542 
-A • . _ 

• 0,456 
t "0.334 

0. 123 
0.20S 

' " '3.53 •— 
******************************************************************************** 

.—rv.""^ — — — 

PEAK 
HEIGHT (AESOPEANCE) } \ 
AREA '(ABS-SECONDS 1 

0.602 - ' 
0.435 

AA-EG ~ 
533 

0.293 
0, 103 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C D r Q Q 3 S U,^S ~ V W ^ / V 0 J - _ J ^ 

PEAK HEIGHT 1ABSORBANCE) , 0,513 0.556 0.123 
PEAK AREA (ABS -SECONDS) 0.559 0.451 0.203 

•a- **************************************************************** + *****#*******•<• 
C D 0 0 3 3 A , - ^ Y S o i K - f A 2 . A 

" , , f c - . r 2 AA ' AA-BG EG - . 
PEAf HEIGHT (AESOPEANCE) -f > - - 0."*1 1 0,544 -0.123 -
PEAK APEA (ABS-SECONDS) ^ , «T r> ,;-0.7*3 0.547 - . - 0.201 

• * 4 # # # 4 # * * * * * * * # # * * # * # * * # * * # # # * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * 

.11 



AA-BG' 
0.313 
0, 543 

30 
0. 107 
0, 194 

• • a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C D 0 0^4 0 , , « 

q i o l b - * ' * AA ^ 
PEAfC HEIGHT (ABSORBANCE) « 0,334 ~ 
PEAK; AREA ( ABS - SECONDS ) . ̂  _^ , 0.742 

'5, 94 ^ S.ftU) 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ! 
c D 0 0 ^ * 1 /*/ S ycoLi*- 6 £ N N L 

.: AA ( T ^ 
PEAK, HEIGHT (ABSORBANCE 5 0.353 
PEAKS AREA (ABS-SECONDS ).;.. ••_ .'• .7/ .7 0 . 777 -:. 

'. 6.51 • . -.. — 7 " : - .7 . . . . . . . . . . . . . . ._• . . , .. .= 
* * * * * * * * * * * * * * * * * * * * * * * * *'**•* **•*****-**** ****-*^~* * * * * * * * * * * * * * * * * * * **********z*-*-** : *^ 
C D •" 0 0 4 2 " A , ^ C< ( ,01,1, -6 f\ 7 7 7 ^ 

V l ^ - AA AA-BG • - EG 
PEAK HEIGHT (ABSORBANCE ) . .. 1 , C43 ............... ,,0 . 380 .7. 0.122 
PEAK AREA (ABE-SECONDS) :0,353 ' .0.663 0,191 

AA-BC 
0 , 331 
0 . 6 0 0 

SC 
0.1:2 
0. 177 

•***************************•'• 
. 26 

a * * * ! * * * * * * * * * * * * * * * * * * - . 
C D 00-13 Uyc, 0-4 

• j - • • • v y / v, \ A A - ; 
PEAK: HEIGHT (ABSORBANCE) j - - 1 . 0 3 3 
PEAK: AREA (ABS.-SECONDS ) _ _ „ Z l J L ' " ' 0 . 8 8 2 ' 

' f ,43' i..i "" -' 7 •'. \ • _ ' . . . . ' j ' m ' L . ' i 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * J > ******************************************* 

C D 

AA-BG 
0 . 970 
0.'S3S 

' . 7 BG 7 
* 0, 103 

' •_ " 0,135 

******************************************************* 

PEAK ...HEIGHT (ABSORBANCE ) *>. • 
"AA :.7.:7 ̂ 7 7:"rAA-.B( 

0. 530 • 0. 453 
PEAK .'•AREA . (AES-SECONDS ) , *) f > "0.539^^., „ ,0,390 

. 0.120 
^*^0,209 

'4. "19 - t ^ * d-H 110 X + 
*************************************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

PEAK HEIGHT (ABSORBANCE) 
PEAK- AREA ( ABS-SECONDS ) r-

•AA' 
0,603 r 

0.535 

"AA-BG' 
0 , 5*-1 
:0. 429 

T ~ " - 5 G ~'-
~ -"0.128 
-"-...0.205 

762 „ 
******************************************************************************** ^ 
C D \ j o l l M ^ S 7*7'ry6<>6fi>-?fl 

PEAK." HEIGHT (ABSORBANCE) 
PEAK AREA (ASS-SECONDS). 

~AA ' 
0 . 7 0 9 
0 , 5 8 4 

AA-BC 
0 . 5 5 1 
0 . 469 

~~EG " 
0 . 137 
0.215 

•• 7'-- j5. 07 
* * * * * * * * * * : 

. C.D;.,^./ O O -4; 

PEAK " HE I GHT :(ABSORBANCE ) 
PEAK?;'AREA .; (ABS - SECONDS ) 

5 3 ' ' 1; 

*****: 

, AA " 
7 0.701 

>.7 /0 .726 

• * * * 

AA-EG 
u 0 . 6 4 4 

0 , 5 2 0 

BC 
•0. 129. 
0.205 

X -• 



O O -Hh -"1; 
PEAK HEIGHT < ABSORBANCE ) l{(,0t>$ 
REAP,' AREA ( ABS-SECONDS ) 

AA / AA-BG 
0.153 X 0.145 
0.211 ^ . V 0. 141 

070S7 
0 . 070 

* * * * * * * * * * * * * * * * * * * * * * * * 
CO D O O -4 S3 >•> ^ t ^ i O ^ f t - f 

1 . 45 
********************* 

PEAK 
PEAK 

HE IGHT !ABSORBANCE) 
AREA iABS-SECONDS) 

A A 
0 . 2 1 5 

. 0 . 2 3 5 

AA-BG 
0.213 

' 0 . 2 1 5 

EC 
0. 053 
0, 031 

. r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

C D o o s o : : - -
AA • AA-BG ' EG ' -

PEAK; HEIGHT . (ABSORBANCE: . * . 0 . 329 •• •>.-•• - 0 . 31 A . 0,r,=>s 
PEAK!; APEA ! ABS -SECONDS ) 0-400 0 . 325 0 . 073 

*************************************: **************** 
C D O O S 1 

AA 
0 . 3 9 2 

PEAK"'APEA ( ABS - SECONDS ) 1 "0.472 ' 
PEAK: HEIGHT (ABSORBANCE) 

. : - AA-BG 
"•• 0.330 
; 0 . 334™. 

EG .—. ... 
0,053 -
0.077 

4, 24 , ̂  . _ . _ ' 
**************************************************************************** 
C D 

_. PEAK 
7', •' PEAK 

0 0 5 2 
^ ^ ^ . . l 

C^i ^ ^ 
:. : -- :A A * 

HEIGHT (ABSORBANCE) ( f r i * " • 0,396 
- 0.512 

.AREA (ABS-SECONDS) 
- r • - -

4,92 " " " 

AA-BG 
0 . 39 1 
L, 455 

BC : 
0. 050 
•0. 056 

******************************************************************************** <•• AA 
PE"1 | UE 
PEAK .AREA 

I GHT (ABSORBANCE) V --j ,-QZS 
EA (ABS-SECONDS) 1 0 ' ' 0 1 02 

- ^ o . 15 _ . ; _ 

AA-BC -—.• 
0. 043 
0,015 -

0.034 -
0.03_ t 

- t 

CMS,.- a t j-sr r •— 

4 



1.1 

c JO, O O S -4-
AH An-aO 30 
354 0 , 233 0- •• 

PEAK; AREA (ABS - SECONDS) 0*373 0,142 0.237 

* • » * * ; * * * * * * * * * * * * * # # # • # # # * * * * * * * # * # • • * * * * 

C I O O O 5 3 - t | - : 
! : * A A A A - B G E G 

PEAK -EIGHT- (AESOPEANCE) . 0 , 3 5 0 : . 0 , 2 5 1 n , ' 3 = 
PEAK APEA \ABS-SECONDS) , 373 ' 1 S i 

* * * *|* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -= 
C I O O O S S ^ W J L \ \ - ' 

-'EAK HE I GHT (ABSORBANCE 5 
3EAK! AREA (ABS-SECONDS ) 

. HH 

0 . 430 
0 . 437 

AA-BG 
0. 339 
0,210 

0 , 145 

H-~' — î ™>*y,!V»s» 

*• 'V *!* ******* *'* * *"*¥* #3HT** *"##**** *** **'** **** ******************************** 

' - """;. ... , A A " .. AA-EC. ; ..." / 7?; .BC_';.~: 
HE I GHT (ABSOREANC E ) • 0. 504 0 , 429 -' "• 0. 152 • V :. 

.... PEAK _ AREA (ABS - SECONDS)__ ' _ _..'"7.11117..,..171 S1 *-.̂?5 .'__ _HlP » 215 ; _"7 0 ̂ 239_7___J2 

****'•* * * * * * * * * * * * * * * * * * * * * * * * * * * * # * # * * * * * * 

c r > o o s s \o \ • V ^tTOClT^rv d^Lp • _____ 
^ ^ " " ^ A ' ; ~ ~ l r l ~ ^ ..._"..._•i„ .".::. ;.;.:.. : ' - ~ _ r -AA-1-

 1
 - ~ - ~ ~ A A - S C F- - •-••-BG .~^~O,-.A^. ••:̂  

PEAK HEIGHT .(ABSORBANCE). . z t \ O 0 . 5 5 5 _ , _ - _ _ 0 . 479 ... ... -.0,. 16Q."_77J^--77;i] 
... PEAK) ; AREA (ABS-.SECONDS")." J , . r ^ - „wv • ^ 7 0 . 5 4 7 j : 7 7 £ 7 S ^ 
;AJ--.. 1 ., . - .: '..: ....... :. , V-^ 2 1 ^ l O ':7.::.;:.:;i ;-Ci77._^^ 

* • * # * * * * * * * * * * * * » * * * # • # # * * * # 

,.;.cio._ o o 5 S ID +• \ _ \ ^ 

• PEAf 1 H E T : U ~ 'ABSCPBANCE 
PE<^ AREA I ABS-SECONDS ) 

-~~ *AA" r-~ ~ 
0 . 5 5 2 
0 . 5 1 2 

- .-AA-EG 
- • 0 .43Q 
- 0 . 2 3 7 

0 .133 ' 
0.225 

. 0 5 ~ 
. * * * * . * * * * * # * * * * # # * * # # * * * * * * * * # * • # * « • * # # * * 

C I O O O G O l O + "2, \ # | 

PEAK 
PEAK 

HEIGHT (ABSORBANCE) 
AREA ' (ABS-SECONDS) 

AA 
0 . 533 
0 . 5 9 9 

AA-BG 
• 0 . 5 5 3 
, 0 , 3 7 0 

— . . — p 

**************************************************************************#*****;•:: 
c i o o o s i (.o i-5 \ \ [ ' I ; ; • ;;11:' ' ' ';.' ';;1 -A' •'"'••r ~:-~ : 1 - - 7 ^ ~ 7 ^ ; 7 7 | 

.....,': 0.-S9S 0 , 6 0 1 ' ^ " r ' ' ' "" "~ ^ " * ^ « ! 

' ^--f-^ W.7'- Pv523 •7;^"^ ' 
PEAK; -HE I GHT (ABSORBANCE ) 
PEAK! AREA (ABS-SECONDS) 

:l._,^..0.. 145-1^-: 
S S ^ i ' O , 3 0 3 ^/ ' \7~V-, '7.:- . :0. 2 I S f g ^ g y 

' : **************** *'**y ****** ********* *''**'**'*%*'***** **^^ w-

r . A '•" 

"7 ';',.".:: "i 



C D 0 0 6 2 ^ ^ 4 ^ a C ^ L 6 V l b\IC • 
AA AA-EG EC-

PEAK. HEIGHT (AESOPEANCE\ C.12S • 0 .072 O . l l l 
PEAK, AREA < ASS-SECONDS > <J ' V f * h4<*H<> 0.209 0 .057 0.152 

• * * * * # * * * * * * # * * # * * * * * * * * * * * * * * * * * * # * * * * 
CCD • O O G 3 l \ + \ : ,v , ' •••7.7 

I v • ' AA AA-EG EG 
PEAK HEIGHT (AESOPEANCE) . 0 . 1 3 4 . 0,155 0 . 1 1 0 . . 
PEAK! APEA (AES-SECONDS) . . ._.-„.-' .0.230 .. • ' . 7. . 0 . 1 3 2 "0,143 

b . 53 
* * * * * * * * • 

1 . 33 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 71 

CCD ooe-4 v\ +1. y V :"" : ' " ' :% 
\ ' V AA AA-EG BG ' -

PEAK; HEIGHT (ABSORBANCE) . . • 0,254--. 0.233 0.107 =• 
PEAK AREA (ABS-SECONDS; . 0.353 . 0 ,224 0,135 

. _,k.377..., ,_r'.zZ,LZ~L^^J^^ 
****(* *************************************************************************** 
C D | O O G 3 \ i . 1 5 \ M -

. j . •. . . . . . . . ,V'. \ . 7 . , . AA AA-BG ... • BG .7 . . '..:. 
PEAK1: HEIGHT (ABSORBANCE) - 0.345 0.334 0.037 
PEAK, AREA .(ABS - SECONDS'). ..... .... _ _ „ 0 . 426 .. _._.'. 0 > 320 '_0. 106 „_._ 

- .lb. 42 . . . : . , . ........ . . . : . . „ . , • . • . . . . „ -
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

O O S fe- • V • —• • I IW V F - —.— >«• |_J . • • • .J. . . . . . . C D 

.PEAK 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + ***##***** • : 

.-BG 
HEIGHT. .(.AESOPEANCE ). „ _ ...0..205 .. , 0, 173 ...0 ...123. 

PEAK'- AREA (AES -SECONDS) • •^^•.•^~:*&WQ > 305 4 ^ 4 « ' ^ ^ ' ' - ' 0 . 136 t<&*f. ••-••kf >-'••>-0 ,171 ^*y .4 fe .<s 

- - 1.39 - » ' > V ) 3 i 4 ^ - . ^ - 1 2 . -
* * * * * * * * * * 

'{--
- * * * * 1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
.CD O O 6 7 : . , 0 ^ t L j ' . 1 _ . . -

* .. ~ ""*"** AA " " " ' A A - E C - ~ BC — —* 
'PEA! I HEIGHT ASSCPEANCB - 0.240 0.235 " O.llC " 4 
PEA* APEA '^BE-SECCDS 1 0 .354 0.219 0.155 - -] 

* * * * * * * * * * * * * * * * * * * * * * * * * » # * * * * i 

C Dj _ 0 0 6 S _ O l I i t 2_ J.Ml3 
• * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . - V . 

v ~ - ----- - __ 
7 AA AA-EG EG 

PEAK | HEIGHT (ABSORBANCE) ••'-,-• • • - 0 .337 0 ,311 0.110 ...-.•' 
PEAK AREA (AES-SECONDS).. 7 . . ' . 0 . 4 3 6 0 .301 0.135 ... -._•'..;.' 

> . ..... . • \ . ...... . . •- : • • .. • ,- .. . 
• - i • - • • • • • • • '. . •. . • • . .-' 

: . : 3 , 21 ^ > •'•• r vh:':77^777:7:.- ,,: ....<• 7;--. 77 v.7^t:7r.-'/ ' ,: . • V7v;7--7.v\ -̂ 77 •: ' ^ ^ . . ^ T o v - - 7̂7-777= 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C D . ; O O S S o Y\> * ^> 0. ^ . _ 

• • . f - ' : - ••77. AA . AA-BC EC 
PEAK) HE I GHT' (ABSORBANCE) " 0 ,354 - '•- 0 . 343 0 .1 16 
'PEAK j AREA 7< ABS-SECONDS) . 0 .490 7 ; S |{77 ; 7 .70 . 361 ' 0. 130 ^ 

***'*******************************#******#********************************** 
. ' J • •' '• ' v , . • :' '7;'.7' • . - . - • • • • 
.•11 • " • :• • ; • • • • ' . • • 

V. 

770777 777 '-77 
!:- 7 •:• -- .• : •• 7 



C JD 

PEAK 
PEAK 

O O 7" O 

HEIGHT (ABSORBANCE: 
AREA <AES-3EC0NDS) 

* * * * * * * * * * * * * 

0,272 
0 , 344 

A A - BG 
0 . 245 
0.217 

0 , 036 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 

AA-SG EG 
0,323 0.104 

. • . 0 , 343 • •0.113 
PEAK-HEIGHT (ABSORBANCE) 
PEAKJAREA (AES-SECONDS) 

A A 
0. 354 

* * * 4 t ' * * ' * * * * * * * * * * * * * * * * * * * * * * * * *V*** * * * * * * * * * * * * * * * * * * * * * **************** * * *"* *"" 

CIO 0 0 7 2 O l S f ^ - l ' T ' 
; AA AA-BG BG 

PEAK I HEIGHT < ABSORBANCE) -. 0,403 : 0.339 .' 
PEAK 1 AREA !ABS-SECONDS) 0.517- • 0,393 

v, iv/ 
n . 1 ~- d 

—A'23 ,,. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

c r > 0 0 7 3 6\S + b r . i 
f ... ..... . . AA . . • AA-BG ..... BG 

PEAK? HEIGHT (AESOPEANCE) . 0.527 - ' 0.503' 0.103 
PEAK4-AREA . (ASS - SECONDS) . . . I 7 Q.590 - .... ^ ] „......Q. 11S_..'._._. 

* * * * ^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 

-: A- " : • - "' - AA 
. \.< _ -._..0..457. .. _ .-.-PEAKLHEIGHT .: ( ABSORBANCE ) ..; • 

PEAK -AREA (ABS-SECONDS) -7= 

4 . 55 

• AA-EG. 
-...v.; 0 .4 A3 

^,ii«:>.o, 496 . # # ^ 7 ,.431 
• 0. 056_^ 
*0 . 065 

* * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -~' 
c D|77™O'd'^slgCC.6.f ~ ^ " - j ^ 

'PEAK HEIGHT (ABSORBANCE) 
PEAK 'AREA -(ABS-SECONDS ) 

A A 
0 ,11 0 
0. 154 

AA-EG 
' 0 .054 
.0. 005 -.0.1 43 

I 1 _ 
- - 0 . 0 4 

• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * < * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * + +. 
C D . o o 7- G 02. . % 0 ( ^ 6 - 2 - A _ M 

- " — - ^ _*"AA™" e AA-EG . E C ——-_-r--
PEAK! HEIGHT ( ABSORBANCE ) U'-,5t^" K "T > 394 . . 0 .334 0.143 - . 
PEAKI AREA (ABS-SECONDS) V . . . 0 .423 0 ,229 0.200 

2 .42 ' p ~ . - 7 5 0 Z ' ' ' 7 - ^ ' ^ 7 7 - : ,7: d ^ 7 : ^ ; ; • - 7 7 - 7 7 > 7 ^ 7 
.************#**************#**************************************************** 
C D O 0 7 7 02--*"1 _.. j \ | ; 7 / ' 7"" 77' '"7 ; ' " • . ' • " ; "" ~ • -rl 

~;rPEAK; HEIGHT (ABSORBANCE) .: 
• -«;• • A A •-. ^-7-

;:::..::v r .;-; -; .0.435 : . - :. 
AA-BG 7;>7„i,.«.sW.,.,,' BC * 
0 . 374 -;7-::^-:-:~"-^7-0 7131 rz:^z:..^:k 

PEAK; AREA . (ABS - SECONDS ) A- . ^ t ' ^ S ^ V ^ c f e ?Q ...429." M ; \ H 7 i l 7 ° . 221 T - , >\ - 0 . 207.^7 7 77'77. 

2 . 34 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 7 

1 



C JO-

PEAK 

PEAK 

C 3D 

PEAK 
PEAK 

o 0 7 S 6 ^ - \ r ^ \ I 
AA AA-BC 30 

HEIGHT (ABSORBANCE) 0.555 0.504 0.133 
AREA (ABS-SECONES) 0.553 0.333 0.230 

3 . 5 7 
********************************* 

0 0 7 9 C>2-ir3 l \ < : 

HEIGHT •(ABSORBANCE)• 
AREA (AES-SECONDS) 

AA 
0 . 553 
• 0 . 5 0 5 

AA-BG 
0 . 433 
0 . 2 9 5 

0. 125 
0 , 2 0 3 

5 . 1 : 

; _ _ _ ••• ••• ; ' •;; _ ;• 
*+.*** * * * * * * * * * * -i * * * * * * * * * * * * * * * * * * * * * * * * * * * * £ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 'Tl 

PEAK! HEIGHT ( ABSORBANCE r ^ 0 . 593 
PEAKS AREA (ABS-SECONBS) ^ c T ^ i 5 l b U > 0 . 7 3 5 •' 

* * * + * * * * 

J j \ o 
AA-BG 
0 , 548 
0 , 5 4 7 

EG 
0 . 133 
0. 133 

* * * * : * * * * * * * * * * * * * * * * * * * * ^ - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 
C D O O S 1 0 1 ) H 

PEAKf. HEIGHT (ABSORBANCE) 
A A -

0 , 6 5 3 
AA-SG 
0 . 5 1 9 

BG 
0 . 1 0 3 

-PEAKi AREA . ( AES - SECONDS ).,—^.. 
- . - . - - : ^ & t • wcj;:. " 

= 3 S 5 « . 0 , 730 c,:^ •} , 5 1 5 0 . 164 . , v _-~ - r -

5 . 5 9 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 

~ C D L 
. . , . „. . I . . . . ; . • 

PEAKf HE I GHT--( ABSORBANCE) 
AA '•- -AA-BC 

• 0 , 7 0 5 •' - • ' 0 . 6 4 4 - r 
-ft* "'^O . '340 v •^'-.•-;^'?'-^ r'0 .''572 ^ • • • ^ .-**>' 

• BG - • • = 
- 0 . 103 - - - - - A ': = 

0 , 163 ' - V " - ' ^ J 
' ' - - - - - -- - -• -

; ; . P E A K 7 A R E A - : ( A E S - S E C O N D S ) • ' - _ 

******************************************************************************** 
C D ; i ; : u : 0 O S 3 

. .... . . . .. ... ' AA : ..... A A - B C , . . . . ' . ' " B G ~ " 
PEAK; HEIGHT '(ABSORBANCE) '•' •"•/"/; 6'. 734 ' ' " " " . ' . " 0 . 7 3 5 ". " ' ' - ' - 0 , 1 3 2 ."'"""' 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * f -

C 2D,; .. O O S 4 . . C5 
***** 

AA 
PEAK HEIGHT ( ABSORBANCE > fr^ r* l \*~ 3 . 525 
PEAK AREA .(ABS-SECONDS) . ^ 1 .,...0.555 

51 

Z<7(,t> : 
:;.?c"-:Ẑ-::-•*-.«v.-." -'7- v;-;-7'': 

0*- .5u*Z-

AA-BG 
0, 451 
0,323 

• BG -
0. 137 
.0,223 

s******************************************************************************* 
c '̂-r."r.° 9 S 5 ; C>4 +1 *..:! ̂  
RE AK^HEIGHT ."(ABSORB ANC E 5 ' 

'' AA 
0.550... . 

AA-BG 
\ . -* 0. 437..-. -.: - 0,1-

******************************************************************************** 

73 -::T ' 



C O O O S <S OH \- £_ y j 
A A A A - Br, 

PEAK HEIGHT (ABSORBANCE) 0.525 0 . 539 12P 
PEAK AREA (ABS-SECONDS) 0.353 0,337 0.221 

3.51 
*********************** 
C TO . O OS7..:„0N -t-3 \\|, 7,77.: -7 ...7 ..7 7.... ...7 

AA AA-BG EG 
3EAK HEIGHT (ABSORBANCE) .0.655 0.562 0.125 
PEAK AREA (ABS - SECONDS) : ..777 '0,543 7 .0.331 '-0.211 

* * * * * * * * * * * * * * * * * * ** * * * * ***** ******** ******* ******** **** ********** ***~**~***~***~*t~ *^3 

C D o o s s 0 3 \\t 4^o ( ^^S f t -
* . . t\A AA-EG ~?.C 7. 

PEAK HEIGHT (AB3OREAN0E ) : . • ;- •.- . 0 . 523 •-. » •• . • 0 , 453 - -• - 0.134 
PEAK AREA (ABS-SECONDS) ' "' 0,473 0,250 0*214 

C D o o s - 3 0 5 -H IM . -
j ' . - . -. . . . r • A A - . . . . AA-EG • -. . • . 3 0 . 

PEAK HEIGHT (ABSORBANCE) j f ^ ^ Y * 3 2,^ 0 • 573 .' • '' • Q, 497 " 0.132 
PEAK AREA (AES - SECONDS )... y , I 0.550 0.^35 ' 0,193 

***************************************************************. 
g B ^ 4 ) « D 9 C - O t > \ - L . \ \ \ . . . -

•** 
AA " AA - E " - BG ••'• '.. 

:PEAK;;-HH I.GHT....( AESOPEANCE) , . . 0 .645 0 .533 0.1.32 • < - — 
PEA.fj: '/AREA v ABS-SECCNDS) " 0.531 » 0.475 - 0, 215 • ^ • ^ ;<*-;i 

* * * # * * * * * # * * # * # # * # * * * * * * # * * * * # * * # * # * ^ 

CD . oo9 i os-r̂ b ( r,\ . . . _ . _. *. • -
PEAK HEIGHT (ABSORBANCE) "*--_. 0.313" 0.755 0,123 
PEAK AREA (ABS-•SECONDS1 0,726. 0,509 - 0,21" 

* * * v * * # * # * # # * * * * * * * # * # * # * # # # * • * # * * # * 

c p ^ ^ ' o o s s 0U HUOb.6-(<?ft 
- -7 , " ~ * " A A " ~ AA-BG "7~~" — 

PEAK HEIGHT ( ABSORBANCE ) V c - r t t * t 4 0 .320 0 . 7 4 1 ' 0 , 1 1 
PEAK AREA (AES-SECONDS) ' * 0 ,533 0 .441 0 -< -2 

-7] 4. 75 - p ~ , - ) * y ) - " - : 
******************************************************************************** 

C D o o s 3 -f| l > ( ; ; 
*" f * - ,"„*•»• 

FEAI HEIGHT (ABSORBANCE) 1.020 0.9 39 0.117 
PEAK APEA '.AES-SECONDS) . '7 7 W 0.734 0.533 - '0,195 

AA AA-BG EG 

*******************#************************ ******************* *V* ******* *'* -+ *-* * : 

«.--'. 7,f'r.7-: .•*7ff».77"«i 



C ID O OS>-4 Q^J \ , \ 
A A AA-BG BG 

PEAK HEIGHT ( ABSORBANCE ) 0 . 9 3 3 0 . 3S2 0 . 1 1 2 
PEAK AREA (ABS-SECONDS) 0 . 5 3 3 0 , 5 0 4 0 , 1 7 3 

5.45 . . . 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *.*,* * * * # * # * # • # * * * * * # * * • * # * * * * * » # # » * * * * # * * * * 

O C 9 5 (X* t"3> 1,1 ': -
AA AA-BG BG 

PEAK HEIGHT (ABSORBANCE) -. 1.034 1,024 0.1 13 
PEAK AREA (ABS-SECONDS) r . .0.333 .. 0,707 - 0,131 

• _, _. • - ....... 
********************* 

********************* ************ 

ID OOE9G CCV5" .£0'.S0 

PEA 
' AA AA-BG • BC' 

HEIGHT (ABSORBANCE ? . 0.413 • 0.405 .' 0,05; 
PEA< AREA (ABS-SECONDSi p.506 0,438 0,053 

******************************************************************************** 

•OJD o o 9 7 CCO S £0-S*j- - . 
.- ) . ; , A A ... r, .... .AA-BG '.BG - 1 . 

PEArl HEIGHT (ABSORBANCE), ' . . , . . ; , 7 0 . 0 3 5 .. , , : . 0 . 0 3 9 0 , 0 9 0 7 
PEAK AREA ( ABS - SECONDS'),.. — — - 0 . -1 1 .1 — - -7 . - . ' ...Q . 015 0 , 037 . 1 - .'. 

+ •*•»•**•*•*•* ************************* 
^__c.r>. p p 9 s o l ^ . - J . J ^ - ^ M ^ - f o - M 
----- r •'-- ; - • - -. - - A A - - •*** AA-BG -- •• EG •-

. . . .0,221..... _7,.,./. :-_..0.. 1.03 
i I 7 1 ' " * ' 3 0 3 • ' " - • ' u ' : 7 ^ < ' ^ : 0 . 1 04 '•^•;^-^ s '-7<;-'0 , 205 7^77;'7:7' ; i 

-PEAK HE I GHT.,.(. ABSORBANCE )jf*23i^-*"-J'>^~---0 ...299._._; .0.221 ..; 0. 108.:.::... —- ± 
PEA If -AREA (ABS-SECONDS) ^ f ^ ^ V f ^ ^ O .'-309 ^ ' ' k « > " / * * * 0 . 

'"' | iVo'5~" f--%-2,55 0? ' ' " ' " •' 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ***** + **** + 

— — ' ~ * AA* AA-BC ~ ' " "EG 
' , PEAK HEIGHT 'ASSD 'SANCE 1 0 , 9 9 3 0 , 3 2 6 c . L " 
_____ PEAK AREA_ f AES-SEC0NDS) _ _ _____ 0 . 5 5 9 0 165 _____ C 134 

- - ******************************************************************************** 

AA ' - '•-• AA-EG •'• BC - - -
PEAK HEIGHT (ABSORBANCE) - 0.353 - • - - 0.236 - 0.09"7 -• 
PEAt APE* (AES-SECONDS) 0.343 0..61 1.132 

#****•##*#*•*#*********j*** * * * * * * * * * * * * * * * * * ** 

' AA - AA-BG EG 
REAP HEIGHT (AESCPBANCE) 0."J39 -" 0,557 0.105 
PEA* APEA (AES-SECONDS) ' . 0.372*'- ' 0.1~3 ' 0.194 

7,85 * ~ ~"— 
******************************************************************************** 

• I . , ' . . • - .-7:- -.-' : , 7., . . .... : :. : 7., f V : ' 



AA-EG 
PEAK HEIGHT (AESOPEANCE) 0.233 0.132 0,032 
PEAK AREA (ABS-SECONDS) 0,253 0,131 0.127 

* ' r > ' | ^ ' ^ l (v* ^ ^ ^ ^ x. 
CIO . Q 2 O 3 IO "hi \ M 

i •AA AA-BG EG 
PEAK HEIGHT (ABSORBANCE) .0.319 ' 0,271 0.037 
PEAK AREA (ABS-SECONDS) ... . 0.333 . .0.135 .7 . . 0,133 

j2. 05 
i - * * * * * * * * * * * * * * * * * * * * * * * * 

=1 
******************************** 

C D o i o - i tD *- z. 
AA AA-EG EG 

PEAK} HEIGHT (ABSORBANCE) - 0 . 4 2 4 •• 0 . 3 3 4 • 0 . 0 9 2 
PEAK* AREA : ABS-SECONDS) 0 , 4 1 0 0 . 2 7 1 0 . 1 3 9 

******************************************************************************** 

CD o i os ID 1-3 iM 
. . . 7 - AA .' AA-BC .EG 

PEAK HEIGHT i ABSORBANCE) 7 . 0 / 4 6 1 77. ' . : 0 . 4 3 3 . 0 . 0 9 2 
PEAKi. AREA (AES-SECONDS ) - : J ) . 433 ...0 . 33 i — , . . 0 , .133 

.13.76 • ........ -.- • ., 

*** *>•* *************************************************************************** ) « ... l' O M „0 223 - 0 . 2.1 4 :•.: 0 . 083 PEAKi. HEIGHT. .(ABSORBANCE) - _ ^ -, -~w 
PEAK; AREA (AES-SECONDS )«•>.. -V -"7. M 2^ b 0.320 ^o-i 223 ' *-- - 0 . 097;.:;. --^—^ 

. C D . : :;0 i o 7 2 0 i s i - i A \ C H — _ ~ - ~~ 
- - - ; [ ' -• - '.'-•-""V?".'-- ' ~~ ~ AA AA-EG EC " 

PEAK? HEIGHT (ABSORBANCE 0 . 3 2 3 0 . 5 1 2 C 0 3 5 
PEAK) AREA JABS-SECONDS _ _ 0 . 4 3 2 0 , 5 3 4 0 . 0 9 5 

I * * * * * * * * * * * * * * * * * * * -

"77" " '7"- _ AA '• AA-BG • BG • 
PEAKj HEIGHT (ABSORBANCE) . .. - .- 0,424 .,„.. .0.403 .>.,. 0.031 
PEAK AREA (ABS-SECONDS) ...7 . 0.517,' ". 7 ,0,421 '7: 7 7. ,0.095 .. 

j , - y . 7-7-77- 7-7 , 77.7 ;77.. '7 7.,,,,, 7/; • \ , •., ,.7 7;: 
7 .4.54 - 7:,:- - 77 "7- tfyS:?/--^ 777' .-•;'<;.. ;7^ ; 

... .. J • • . •• .V=.:.« • - AA - - AA-EG EG 
PEAK. HEIGHT (ABSORBANCE) - . 0.523 3.50* 0,055 --
PEAK j AREA •; (ABS - SECONDS ' 0.619'- ' 0.499 0.120 

' ..75.40 jr777;'.;7_.;7y777/. - :" : 7 _ • " 
* ******************************************************************************* y 



C D 0 1 1 0 cevtf D. \ .35 
PEAK HEIGHT (ABSORBANCE) 
PEAK AREA ( ABS-SEC ONE'S 5 

A A 
C, 420 
0 . 5C;3 

AA-BG 
0 , 4 1 4 
0 , 44S 

12 <j 

: 4 . 3 4 
******************************************************************************** 

c o 0111 oc(3ĉ  
I AA AA-EG BG 

PEAK HEIGHT (ABSORBANCE! 0,097 0,052 0,099 
PEAK AREA (ABS-SECONDS). , • 0.1 13 „ 0,020 .../;. 0,033 

********************* 
C TOj O 1 1 2 " ~' ' ' 

PEAK HEIGHT (ABSORBANCE) 
PEAK" AREA (ABS-SE 

PEA-;> HEIGHT (ABSORBANCE) y I . A 0.105 
PEAK" AREA {ABS - SECONDS).'._ ^ . . ...0. 123 

AA-BC 
0 t/S45 

0 07 
0. 034 
0. 123 

-|o. IT . ' ̂  r r . r W ^ M '' 7 7:777777 7777:: 
* * • # * * • * * * # • * * * # * * * # # * * • * * • * * * * * * * * * * * * * * * * * * * * * * ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

o. io; 

Jb,3i 
************** »*#**»*^*** ****** 

c _>f o i i e 
. A A ~ AA-EG " EG 

PEAK]! HEIGHT (ABSORBANCE) / . 0.109 . . . 0,055 . . . • 0.033 
PEAK' AREA <AES-SECONDS) / . . 0.121 0.014 

j •' 1 
• • '0. 05 
* * * * j ^ ***************/******************************************** ********** **.*.!* . 
C D O 1 1 7 

• • AA -v -'7.-7 -7--7AA-BG ,BG"7; 
PEAKI HEIGHT (ABSORBANCE) r ~ - : r - ^ : ~ ^ : ' y r - : 0 . 035 . ^ : 7 : . ; : : V : T : 0 , 043 : ^ : , S : ^ : : r - : 0 t 0 S B ~ - ~ 2 - z i ~ . 
PEAK], AREA (ABS-SECONDS) ? 7 7 V : - f 7 0 ^ 7 ^ W ^ 7 ^ ' .*^P_ ' • ^ ; f ^ > : ^ : ^ . Q . ' P ^ 4 7 ; - < - 0 . 1 OS -7'7 7.;, 

77p*'is v..i_r..'t.j.ŷ iivinn""":̂ '̂ \ci.v\!'ry.LV.'L!lwi 
* * * * * * * *'*"* * * * ^ * * * * * * * * * m i i ¥ V « II i > » » » • » • » * * * ***"*' **#**'*"* '* * * * * * * ' * * * * * * * * * * * * * * * * * *. 7 



I 

FLIC, S id : F 5 8 ^ 1 3 8 0 1 

PEPKiT N - E L h E R 3 0 3 0 8 

£ i . '-ni'ei i : 

Acoui. r e d : 05/1 8/8 
Cr u n c h e d : ' 05/ L9/S' 
Time ; 1 4.4.9 
P r o c e s s i n g p r o t o c o I 

!••. v ni\ii--

bv ONP 

iamD 1 e C ode F r e o a r a t i o n 
nethod 

C l i e n t 10 T i m e 

1 0 
I JI j i i 

1 3 | 
1 4 { 

I 5 
1 6 ' 

•17 
1.8 
L9 
2.0 
2.1 

2 4 

" 2 7 : 
28. . 

- 2 9 . 
3 4 

i 

3 5 
3 6 j 

Ii 
4 0 -
4 1 ' 
42 ' 
,\ 3 ' 
4 4 
4 5 v 

4<- "• 
•'u "7 
4 8 
4 9 

0 P F B 
.10 PPB 
50 pPB 
100 PPB -

ICV1 
C AL. BLK. 
CPA 
LCSFW 
LCSFW 

. • -.•<> ----- ̂.̂̂K":*-
50 PPB 
CAL BLK. 
8905056-
8905056-
£905056-
8905056-
8905056-
890-5056-
8905056-
3905056-
•89050 56-
• 8905056-
3905056-
.3905056-
8905056-
39050 56-
8905056-
-8905056-
50 PPB •• 
CAL BLK 
8905056-

05056-
8905056-
3905056-
S905056-
8905056-
3905056-
3905056-
-3905056.-
.8905056-
8905056-
8905056-
8905056-
•8905056-

01 
n i - ~ -
01 , * 
01 
Of'"'" 
01 
01 
01 v V. 
0 1 :V./ 
0 I, 
01 
01 
02 M 
02 
02 
02.^, 

04 
04^ 
04 
04 
05 
05 
05 
05 
06. 
06;. 
06. 
06 
07 
07 

WSO 
WS1 
WS2 

rev/ - -
ICS 

- OR. .0 
L CSW 

:- ASLCSW.-̂ :, 
CCV 

• CCS 
MIS 
• MOS ~ : 
MOS 
MOS 

' M0S2 'T^'''""" 
- M1S2 - '--
M2S2 

...M3S2 -.^-,1 
:.- MODS '~. 
•-. M1DS . 
M2DS •• 

Z.M3DS 7...1. 
/MOS 
"MIS - —'-7-' 

7M2s/^7;n 
:7M3S ..-Û ..̂  
CCV 

: CCB 
MOS 
MIS ...^ 
M2S :

 7"A" 

• M3S 
. MOS • • - -
MIS 

' M2S 
•;M3S 
, MO 5 
MIS „...-,_ 

/ M2^ 
' M3S 
MOS 
MIS 

i- u r n a c e 
- F u r n a c e -------
Furnace. 
.-Furnace 
Furnace../.' '.' 
F u r n a c e -- -• 
F u r n a c e 
- F u r n a c e 
~ FLirnace r r ~ ~ 
> F u r n a c e .-. .., 
F u r n a c e 
..£j.jrnace7„l... 
. Furnace....... 
" F u r n a c e " 1 " ' " 
/ F u r n a c e " " / / / 
- F u r n a c e —>„. 

. F u r n a c e . 
... F u r n a c e ./ 
'; F u r n a c e '•' 
F u r n a c e 
F u r n a c e 
F u r n a c e 

- F u r n a c e 
-•.- F u r n a c e 
• F u r n a c e ..: 
i- F u r n a c e 
F u r n a c e 
F u r n a c e 

• F u r n a c e 
F u r n a c e 

SIO 
8 50 

»* S100 

rev 
ICB 

' CRAG 
LCSW 

77ASLCSW 
7 CCV 
CCS 
4 60 6S — 

.-—•4 6066-
46066-
46068-

7.A606B-
.- 46066-
4606S-

,,..46068-
r.'46068-
4608B-
4606B-

-7.4606B-
..4606B-
— 4606B-
" 4606B-
.._4t>06S-
CCV . "•" 
CCB 
, 4606B-
46066-
4606B-

, 46068-
46068-

' 4606B-
4606B-

* a6066-
; 4606B-
. 4 6 0 6 B T 

46066-
4^06B-
4606B-
4606B-

1A 
l AO 
IA ' ' 
1A ---
1 ADO 
IAD -. 
IAD 
IAD. r 

1AS0 
1AS_. 
IAS 
IAS.. 
2 AO.. 
2 A 
2 A .;. 
2A _ 

05/ J! 7/89 
."i / i 7/89 

05 / 1 7/8'^ 
"05/17/89-
05/17/89 
05/1 7/3'-
05/17/39 
05/17/89 
)5 / 1 7/89 
05 /17'/89 

- 05/17/89 
05/17/39 

r-05/1 7/39 

—-'-TVS-*'* T ^V'^r&.yjPr^rJ.&^t-J* 

4A0 
4A 
4A 
4 A . 
SAO 
5A " 
5 A ./ 
.5 A v; 
SAO 
6A ; 
6A 
6A . 
7A0 
7A 

•05/17/89 
/JO 5/17/89, 
- 0 5 / 1 7 / 8 9 . 
05/17/89 

i.,05 /.17./8 9. 
.-.--.".:.0.8/1̂ /89 
/' "OS/I7/39" 
".' 05/17/89 
._05/..17/89. 

.... 05/17/3'^ 
05/17/39 

. ".. 05/1 7/3';i 
05/ 17/89.. 
05/1 7/8'-' 
05/17/89 

•r. 0 5 / l 7 / 3 c * 
' 05/17/89 
~ 0 5 / 1 7 / 3 9 ' 
' 05/17/39... 
05/17/39. 
05/17/39' 
05/l'7/39 
05/17/89 
05/17/39 

- , .05/17,/89, 
"05/17/39 
'05/17/89 

. 05/17/89 
05/17/39 

.7. • : . 7- ;'r--~f'.-J7 ".-*? 

,Vv." .V.-.'V̂  ;*.. ..-...Â.*. •.-.' .' 

{•. 



'DaniC' 1' Coo* P r ^ D a r a t i o n 
'Method 

c i i e n t ID 

50 II 8^05056- 0 7 " M25 'Furnac e 46068-7A 05/.17/89 
'••'•» r'i 51.15 ̂  — 1 j 7 M3S rur n a . : e 4 "I^B — 7 A 7i5 / l 7 /89 

51 1 9 050 56-08 MOS . F u r n a c .5 46068-SAO 05/17/39 

55 j •3905056— 03 M IS F u r n a c e 46068-8A 05/17/89 

•'.T» 'i 1 8 ' 0505<r.-08 M2S F u r n a c . 4606B-8A 05/17/89 

" j 8'~0 50 56 — 08 MOS F u r n a c e 46068-8A 05/17/89 

50 PP8 '"CCV ' ' - ' CCV 05/17/89 

5? (. A!.... 0LK COS CCB 0 5 / i 7/89 

55 8'-!0 5o~ V-1 MOS F u r n a c e 4606B-9AO 05/17/39 

59 '9050 56- 09 M1 S F u r n a c e 46068-9A 05/17/39 
60 89050 56-0 . M2 ? F u r n a c e 4 6 i.J 6 8 - 9 A 05/17/89 

61 3905056- n . M88 Furnac e • - 4606B-9A • 05/17/39 

" 3905056- 10 Furn a c e -'**•*••" -•^EXTRACTION' •nuee/17/89 

,390 505'6 — 10 Ml 5 7. "Furnac e EXTRACTION DU85/17/89 

39050 5 6 - 10 M2S FLirnac e EXTRACTION DUB5/17/39 

89050 56- 10 ' M35 Fu r n a c e EXTRACTION DUB5/17/89 

r" 8 9 0 5 0 56 — 11 MOS F uma': ̂? EXTRACTION SLS6/17/89 
: ; 67.^ 7:390505*3- -•rt "izt OCQA:-Pi-iv';- -7 ̂EXTRACTION., ̂5^05/17/89 

68 " 3905056-I L ' M2S • ' ' - F u r n a c e" ' " E X T R A C T I O N BLS5/T7/89 
69 ,"' 3905056- 11 M3S ' " .F u r n a c e . EXTRACTION BLB5/17/89 

7 0 8905056- 03 MOS Fu r n a c 4606B-3A0 05/17/89 

• - 71' ---xcj Q505 6 -03 • '•- -Furnac --••--4606B-3A -~~05/17/89 

72 AQ05056 — 03 M2S F u r n a c 4606B-3A " 05/17/39 
--73 l " " : 3905056-03 7 7 t i 3 s .77:7.77,/ -.Furnace 7; • 4606S-3A -; - 05/17/89 

-.- 74 - 50 PPB ccv ••' '7 CC- '.' / 7 : - -"] 05/17/89 
- - 7 5 !• CAL BLK 

il 

CCB • CCB • 05/17/89 

1 
: i ~ ; 7 r rirssrrrrr. ~ ~ * t 

r 
V • • 

1.. 



AA Sequence #: 

Date: S - f S ^ T 
XL 

GRAPHITE FURNACE AA RUN BENCH SHEET, 
Instrument ID: F 
Reviewed by; 

1,F2,F3fF4(f5}Page of 

Instruments Method #: 2-2_ 

Operator: 
Background! BS (feD} 

Ti.me C a l i b r a t e d : \>> rTD 

disc # 

Standards Prepared: 5"- /j? fl 

Standards Source: ; 
1. Calibration: lOrpPT\ 
2. ICV: \C\t~ \ ^ 
3. CCV: 

acq 

Run I D ; _ 
Element: As Pb 
Wavelength fnm): 3y?.(> 
Slit-width (nm): U7! 
Integration Time: (sec): 

STDl: Q STD2: O 
STD3: ̂  STD4: K<rp 

COMMENTS 

ctsun 

TV? 

1 
2 
3 
4 
5 
6 
7 
8 

•• • 9" 
lb 
i i 
12 
13; 

'15 
16 
17 
18 
19 
20 
21 

?22 
23 
24 
25 
26 
27 
28' 
29 
30 
31 
32 
33 
34 
35 
36 
57 
38 
39 

SKTNNF/R AND SHERMAN 
B 

Run ID: 

SAMPLE ID 

Element: Se Tl 
Wavelength (nm): 
Slitwidth (nm): 
Integration Time(sec): 

STDl: STD2: ' 
STD3: STD4: 

DILUTION COMMENTS 

/£T3 

f 3 D 

0 \ P 
- f t p 

- T 3 Q 

•rzo 

6^-
4 ( 0 

£ 2 . 

-tzo 

cut 



AA SEQUENCE # 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 2 OF 

B 

COMMENTS SAMPLE ID DILUTION COMMENTS 

f\SAlM\ 

40 h0> 
41 -no 
42 
43 
44 en 

-45 +m • 
46 -hzn 
47 
48 r)9. 
49 -no 
50 • - +zo -
51 
52 rru 
53 
54 rr? 
55 
56 
57 •t3C> 
58 —- 7 0 ~ - -
59 -t~/n 
60 -
61 . 
62 u 
63 -Ho 

-64 — 
65 
66 
67 
68 ~ y-zo 
69 
70 
71 
72 
73 
74 
75 " 
76 — -----
77 
78 
7Q 

80 • •-v.". v- -
81 
82 
83 
84 
85 



! 

CO W. 

PEAK HEIGHT (ABSORBANCE) 
PEAK AREA (AES-SECONDS) 

AA 
OS' 

AA-BG 

•0.oos 
0. 02i 

HEAD: •0. 054 

PEAS HEIGHT (AESOPBANCE) 
PEAK AREA (ASS-SECONDS) 

!J i I L'C 

0. 064 

AA-BC 

on"? 

BG 
if). n ̂  n 

-0.055 

!i£AN= -0*050 STD.DEV. = 0. COS COEF . VAR. = 10,22 % 
****,**************** 

0;- COO AUTOZERO 5 - r r j \ 

**#*j***************#*******#***#**##**##***#*******#*************#************** 

j - • •• AA AA-BC BG 
PEAK HEIGHT (ABSORBANCE) 0,116 0,1 OS 0,022 
PEAK AREA (ABS-SECONDS) 0,021 .'0,083 -0,062 

READ.; n ri ocr 

PEAK' HEIGHT (ABSORBANCE) 
PEAKi AREA ( AES-SECONDS 5 

AA 
0, 03S 
.0, 01S 

"AA-BG 
0.101 
..0 , 078 ..J... 

BG 
0. 025 
•0.061 

READ.:- 0,osi ; • 

..tviEAN= - ..-0.033 . STD,DEV,= ' 0.003 COEF. VAR..= . .4.03 . X. 
******************************************************************************** 

- -ilO.C - ...STANDARD ..1 ^T)^. - -; - ̂  
-a******************* ***#***********1*********** ************** ********************. 

.PEAK.iHEIGHT ! ABSORBANCE L: 
PEAK, AREA . (ABS-SECONDS )„_'_ 

AA 
0.315 

AA-BG 
0. 23 1 
0.348 

BG 
0. 05 0 
-0. 05 0. 

READ;; 42. 2 

PEAKi HEIGHT (ABSORBANCE) 
PEAK; AREA (AES-SECONDS) 

. AA 
0. 355 
0 . 30 1 

AA-BG 
0. 326 
0. 360 

BG 
0. 031 
•0,059 

READ1: 43. b 

viEAN,= 42.9 STD. DEV.. =. ^..-.l. 0. ...COEF, VAR. = .2, 35 % 
' * * * * j * *********#******#*#**********************************************#*********„ 

f'''| E-50: READ ING ' GREATER "THAN HIGHEST ' STANDARD '- : ; V 7 }\y- • ~\') 
* # # * * * * * * * * * # * # # * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ***** 

- -. -:.-50. 0 . .. . STANDARD . ,7 2 ̂ ^ C ^ Z r f ^ ,'^/j/^^ ^ 
****'*************##***********"**************#****#**#*************************** 

CJR , ••v . V 
i - - -: AA AA-BG BG V 

PEAK I HEIGHT (ABSORBANCE) . 0.527 v..'. ' 0.525 " 0.027 . 
PEAK. AREA (AES-SECONDS) ." 0.5S5 0.642 -0,057 

READ: 109. 7 



(CONTINUED) 

PEAK HEIGHT (ABSORBANCE) 
PEAK AREA <AES-SECONDS) 

AA 
0.541 
0 , 503 

AA-EG 
0. 54S 
0 > 55 4 

BG 
0 . 035 
•0.056 

PEA 4> 115,4 

MEAi\!= 112.5 STD. DEV.= ' 5,2 COEF, VAR, = 4.54 % 
* * * * * * * * * * * * * * * * * * * * * * * * * 

< 12,5 
I " E-50; READING GREATER.THAN HIGHEST. STANDARD . . . . 

************************************************************************ 
1 0 0 . 0 

************** 
STANDARD 3 3"^PU IVtfD 

.************************************************************ *****'** 

PEAK HEIGHT (ABSORBANCE! 
PEAK APEA (AES-SECONDS)--" 

AA 
0, 350 
-0r341' 

AA-BG 
0 . 346 
0-. 391 

BG 
0. 033 
•0. 050 

PEA 55, 0 

PEAK HE I GHT ... ( ABSOREANC E) ̂ ;v: 

PEAK AREA (AES-SECONDS) 

. AA • 
..' . 0 , 3 3 7 : : - . 

• 0 . 3 2 2 

AA-BG . 
. . .0.344 
' 0 , 3 5 3 ' " " 

EG 
. 0 , 0 3 3 

' - 0 . 047 

READ 5 2 , 4 

f5EAf!l= . 5 4 , 2 
******************* 

CJ4 o o ' \cj6 t i v . a 

STD,DEV, 

PEAK HEIGHT (ABSORBANCE) 
PEAK AREA (AES-SECONDS) 

R E A D : " 1 , 7 ' '~ 

COEF.VAR,= 4,95 • % 
* ********** 

AA - - AA-BG \ 
0.070 0,102 

-0, 043 ...0. 013 .. „_. 

. BG 
0. 030 

.-0. 062 

PEAK HEIGHT (ABSORBANCE) -~ 
PEAK AREA ( ABS-SECONDS ) ""' 

...:AA.:_ 

0. 051 
•0. 055 

;•. AA-BG. 
0. 075 

- 0.013 

BG 
0. 023 

—-0.063 

READ: 1.7.... 

,"3EAN = **• 1,7 

O O O 3 

STD,DEV. 

CO-fir 
PEAK HEIGHT (ABSORBANCE) 
.PEAK AREA (ABS-SECONDS) 

READ: . '-, :'- 8,4 

0,0 COEF,VAR, 
.*H.4. + * * ± * * * * * * * * * * * i 

AA 
. 0, 1 1 1 •• 

0,010 -

i , o: 

AA-BG 
0. 108 
,0, 053 

' EG 
0. 023 

.-0.059 

T 
PEAK HEIGHT - (ABSORBANCE) 
PEAK AREA. (AES-SECONDS) 

I 
f 

'READ: .3.7 
I! 

A* 
0,137 
0 . 01 s 

AA-BC 
.0 , 113" 
0, 073 

EG 
.'," 0 , 031 
' -0.050 <• 

MEAN: 
#**;' 

9,0 STD, DEV.'= 1 ;0'"""'~" COEF, VAR, = 10.52% 
******************************************************** 



C TR. O O O -4 

PEAK HEIGHT (ABSORBANCE) 
PEAK AREA (ABS-SECONDS) 

A A 
0. OS7 
-0,07S 

AA-BC 
0. 0S4 

-0.012 
0. 030 
• 0.OSS 

READ; . i 

PEAK, HEIGHT (ABSORBANCE) 
PEAKi AREA (ABS-SECONDS) 

READ,: 

AA 
0, 074 
-0.OSS 

AA-BG 
0. 032 
•0. 003 

BG 
0. 023 
0. 050 

•0.7 

iv:EANj= -0.3 STD, DEV. = 0.3 COEF. VAR. = 29.37 % 
*** *'* ************************* 
CC)Rj OOQ55 ^ . ^ o 

PEAKi HEIGHT ( ABSORBANCE ) 
PEAK1 AREA (ABS-SECONDS) 

READ!? '7,3 

AA 
0.111 
0. 000 

AA-BG 
-.0. 107 
0. 0S4 

B0 
.. .-0.028 
-0.055 

PEAKi HEIGHT ( ABSORBANCE ) 
PEAK AREA (ABS-SECONDS) 

. AA 
""b. 095 
-0.007 

.. AA-BG 
•0.110 
0, 049 

REA 5 . 0 

BG 
0, 030 

•0.055 

P1£AN|= 6 .3 . S T D . DEV. = 1.4 ... COEF. VAR,. = —19.72 %- _ — — ^ — u _ 
*** *'* *********##***#*******#****##*##**^ 

c 3Rj oo.oe Û SW "' •"" - • • '. '".'.'.'.'...'„. 
PEAK} HEIGHT (ABSORBANCE) 
PEAK: AREA ( ABS-SECONDS ) 

A A AA-EG "'" BG 
0.303 .0.304 0.024 

.Ji..: 0,278 - 1.0» 334 0,055 

READ: 46 . 9 

PEAKj HEIGHT (ABSORBANCE) 
PEAK! AREA ( ABS-SECONDS) 

AA 
'• 0.307--11 
0,274 

AA-BC_ EG 
-0.239 ' -I- - - 0. 020 
0,339 -0,065 

PEAD": 47 

TMEAN= 47.3 STD. DEV. = . • . 0.5 COEF. VAR. = 1.28 % 
******************************************************************************** 

CJR! O O O P ' <-C<OJK^ too.cflo 
PEAK I HE I GHT...( ABSORBANCE ). 
PEAK!AREA (ABS-SECONDS) 

A A 
'0.37_3_ 
0,333 * 

'•• AA-BG 
0. 373 
0.337 

BG 
0,035 
-0.053 

READ: 56.9 

PEAK 1 HEIGHT (ABSORBANCE) •"• - - '- - ' 0.370 "7" • • -: 0.359 Kjl HS'lG'r 
PEAK:AREA (AES-SECONDS) 0.343 0,406 

- EC •-
'l O.. 054 
-0.052 

READ: 53.4 
L ---

!«EAN = 57, S STD. DEV. = 1.1 COEF.VAR.= .1.89 % 
* * * * * * * # * * * * * * * * * * # * * * * * * * * * * * * * * * 



CF? OOOS COM \ ^ d l -
j AA AA-3G EG 

PEAK HEIGHT (ABSORBANCE) 0,374 0,343 0 . 031 
PEAK AREA (ABS-SECONDS) 0.231 0,351 -0,370 

READ 5 49,5 

PEAK HEIGHT (ABSORBANCE) 0,230 0,233 0,025 
PEAK AREA (ABS-SECONDS) 0.275 0.330 -0-055 

READ: 45.2 

r!EAN= 47.9 STD. DEV, = 2.5 CCEF. VAR, = 5,19 % 
**** **************************************************************************** 

CF? ooos CCP>i VbUI 
PEAK HEIGHT (ABSORBANCE) 
PEAK AREA <ABS-SECONDS) 

I 
READ: 0.9 

A A 
•'• 0 . 033 
-0.055 

AA - Bu 
0 . 1 04 
n . n n A 

PEAK HEIGHT !ABSORBANCE) 
PEAK AREA (ABS-SECONDS) 

AA . . 
0 . 052 

- 0 . 0 5 4 

AA-BG 
"0 ,053 
- 0 . 0 0 1 

0 . 027 
- 0 . 0 5 3 

READ: 0, 1 

FIE AN = STD.DEV.= .0 COEF.VAR.= 99.33 % 
************************ 
C R OOIO AI HUOUflriA- tf^Uto X + H-SSO x - ^ , N H t 

PEAK HEIGHT (ABSORBANCE! 
PEAK AREA (ABS-SECONDS) 

oi 
AA 

0, 123 
0. 059 

AA-BG 
0, 122 
0.112 

0. 032 
-0.053 

•14. 1 . 
*** #'* *************************************************************************** 
c R; O O 1 1 Ol .+ 10 
PEAK HEIGHT (ABSORBANCE) 
PEAK. AREA ( ABS-SECONDS) . 

AA 
0. 155 

... 0. 141 

- AA-BG 
0 .1 53 

,„ 0. 205 ........ 

EG 
0. 031 

• 0 ,054 

• * * *<• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C H | | o o 1 2 0 \ . i n £ > 

PEAK! HEIGHT (ABSORBANCE) 
PEAKi AREA (ABS-SECONDS) 

AA 
0. 135 
0 .21 1 •***********************; 

AA-BG 
0. 132 

.0 .274 
0 . 045 

- 0 . 0 5 3 

a******************************************************************************* 
CR! O O 1 3 CH -\-~bo 

. . ; , : •• . ••. _• w AA .. . ... AA-BG .,.,.„•.. EG 
PEAK1! HEIGHT (ABSORBANCE) : 0 .244 "' 0 ,240 0.033 \ • 
PEAK; AREA (ABS-SECONDS) 0 .237 , . 0 ,343 -0 .055 

43 .3 
*************************************************************************** ****J-



C F ? 001^4- 0G> v^- lo/e^HI 
! AA AA-SG EG 

PEAK HEIGHT (ABSORBANCE? 0,122 0 . 1 1 a 0,015 
REAff AREA (ABS - SECONDS) 0.038 0.032 -9,',953 

j 1 1 . 4 
* * * * * * * * * * * * * * * * * * * * * * * * 
C R O O l r J 015? +IO 

AA AA-BC BG 
PEAK: HEIGHT (ABSORBANCE) 0 , 1 3 4 0 , 1 4 3 0 , 0 2 4 
PEAK AREA (ABS-SECONDS) 0 , 1 1 2 0 . 1 7 9 - 0 . 0 6 7 

"\23, 4 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C F R O O I <B o f D 

AA AA-BG BG 
PEAK: HEIGHT (ABSORBANCE; 0 , 1 7 0 0 , 1 5 5 0 , 0 4 0 
PEAK? AREA (ABS-SECONDS) • 0 , 1 3 3 0 , 2 3 9 - 0 , 0 5 6 

ji 
* * ^ * * * * * * * * * i * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C F? O O 1 7^ O l D 
! .. AA AA-EG EG 

FEAKi HEIGHT : ABSORBANCE) 0 , 2 1 3 " 0 , 2 1 7 0 , 0 2 1 
PEAK AREA (ABS-SECONDS) 0 . 2 6 1 0 , 3 2 2 - 0 , 0 6 0 

U4.3 
*# **|**************************************************************************** 
CF?. o o 1 s oiS ^QbCy i(^> 

S AA AA-BG EG 
PEAK HEIGHT (ABSORBANCE) ^ c a o , 0 , 1 0 3 0 . 1 1 5 0 . 0 3 4 
PEAK AREA •ABS-SECONDS) * ' 0 . 0 4 4 0 , 1 0 5 - 0 , 0 5 1 *• * * *\* ********************************************************************* ****** 
C F? O O 1 3 0 \ S - H l O 

( AA AA-BC BG 
FEAIC HEIGHT -ABSORBANCE) 0 . 1 5 3 0 , 1 4 2 0 . 0 2 3 
PEAK] AREA (ASS-SECONDS) 0 , 1 1 2 • • • • 0 . 173 • - 0 , 0 5 1 

*** *'* ************************************** ^ 
12.5 

• # * * * # * * * * * * * * * * * * * * » * * * * * * * * * * * * * * + * • : ! • 
c F?. 0 0 2 0 O l S H - Z J O 

! AA AA-BC BG 
PEAK HEIGHT (ABSORBANCE) O.ISi 0,132 0.030 
PEAKj AREA (ABS-SECONDS) 0.137 0,252 ' -0.06 4 

34 .1 
* * * * * # * * * * • # # * * * * • » * • * * # * * * # * * # * • • # # * * * # * 

c F? 00:21 0£> <Y~bO 
AA . AA-BG EC 

PEAKj HEIGHT. (ABSORBANCE) 0.225. ,0.204 0.033 
PEAK! AREA (ABS-SECONDS) ..... 0.243. 0.31 1 .. -0.063 \ 

^3,3 

**********************************************.******************************•**** 



F ? 0 0 : 2 3 62 . ^ 
AA AA-BG BG 

PEAK HEIGHT (AESOPEANCE; 0,054 0*073 0,045 
PEAK' APEA •.' ABE - SECONDS; -0-022 0,034 -0,055 

! 4.2 
*********************************************************************^******^**.-. 
C 3R 0 0 2 3 62, + lO 

j ' AA AA-BG BG 
PEAK HEIGHT 'ABSORBANCE) 0,105 0.101 0.023 
PEAK AREA (ABS-SECONDS; 0.053 0 , I i 2 -0,030 

j:4.2 
************* ********************************************** ************** ******* 
CF?. 0 0 2 4 (Jl-i-ZQ 

\ AA AA-BO EG 
PEAK HEIGHT (ABSORBANCE) 0.131 0,130 . 0,044 
PEAK APEA (ABS-SECONDS) 0,1 15 0,173 -0> OSi •****-ii, ****************************************************************** ********* C 

AA AA-BG BG 
PEAK HEIGHT (ABSORBANCE) 0,234 0.213 0.039 
PEAK APEA •ABS-SECONDS) 0,135 0.243 -0.056 

**"-r * * * * * * * * * * * * * * * * * * * * 

F?. O G 2 5 0 ^ f " 3 Q 

K HE I 
fi 

j 32 . £ 

• **'* *************** ** 
*** *\* *************************************************************************** 

C F ? o o 2 s 63 
1 AA AA-BG BG 

PEAK! HEIGHT (ABSORBANCE) 0.493 0.437 0,030 
PEAK AREA {ABS-SECONDS) 0.311. 0.355 -0.055 

|j E-50: READING GREATER THAN HIGHEST STANDARD 
* * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C R | 0 0 2 7 6 o - r t O 
AA AA-BC BG 

PEAKj HEIGHT (ABSORBANCE) 0 . 5 5 1 0 , 5 7 5 0 , 0 3 4 
PEAKi AREA <ASS-SECONDS) 0 , 3 3 2 0 , 3 3 5 . - 0 , 0 5 3 

140,3 
j E-50: READING GREATER THAN HIGHEST STANDARD 

************#****#**********##*****^ 
C F? 0 0 2 S 0 3 T ^ O 

! AA AA-BG BG 
PEAKj HEIGHT (ABSORBANCE) 0.544 0.552 0,040 
PEAK1 AREA (AES-SECONDS) 0.333 0.330 -0,047 

157.3 
I E-50: READING GREATER THAN HIGHEST STANDARD 

# * * * * # * * * * # * * * * • * * • * * * * * * # * * * # # * * * * * ^ 

C R i 0 0 2 S 3 6 3 ^ - ^ 0 
! AA AA-BG BG 

PEAK!HE IGHT (ABSORBANCE) ' 0.555 0,556 0,033 
PEAK AREA (ABS-SECONDS) 0.563 1,002 -0.033 

I! 
151.3 
. I E-50: READING GREATER THAN HIGHEST STANDARD 

*********************************************************************** 

i 



C1 0 0 3 ° CC^L HM\ 
PEAK --EIGHT •: ABSORBANCE • • « 0 .29 - 0.:=iOS 0,o~w 
PEAK AREA 'ABS-SECONDS) < U n 0 .30 4 0-3S4 -0 ,030 

••51,7 
*#*J* ************************************* 
C R o o 3 i CCrjfZ. 

! ir<C'<\»-iitt A A AA-BC BG 
PEAK HEIGHT (ABSORBANCE) 0,085 0,095 0,042 
PEAKj; AREA (ABS-SECONDS) -0,039 0,025 -0,054 

:********************* 

i 3,0 
****!• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + ****#*< 

I A A "Vfl AA-BG BC 
PEAK HEIGHT (ABSORBANCE) Q^Qd 0,034 X D.? ̂  * 0.097 0,029 
PEAKj AREA (AES- - SECONDS) 1 • M #7 T ' 0,007 0,057" -0,050 

****!**•«**************************#*******************#***********#************** 

CR; 0 0 3 3 04flO 
I! A A AA-BG BG 

PEAK; HEIGHT (ABSORBANCE) 0,095 0.035 0.027 
PEAK| AREA ;AES-SECONDS) 0,033 0,033 -0,055 

112.4 
******************************************************************************** 

c R o o 3 4 04 r~u3 
I AA AA-BG BG 

PEAK HEIGHT (ABSORBANCE) 0.152 0,137 0,040 
PEAK | AREA (ABS -SECONDS) 0..141 0,133 -0.04S 

r 4 , 7 

• I - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CR 0 0 3 S 04 +'50 
! AA AA-BC BG 

PEAK.; HEIGHT (ABSORBANCE) 0.134 0,210 0.033 
PEAK j AREA (ASS-SECONDS? 0,196 0,257 -0,051 

35.0 
******************************************************************************** 

CR, o o s s C5 mo(Xflft^5ft 
j AA AA-BC BG 

PEAK; HEIGHT ( ABSORBANCE ^A.">\ 733 Ai" k(0^O 0.095 0 .107 0.043 
PEAKi AREA (AES-SECONDS) 0 ' «=- 0.009 0 .053 - 0 , 0 ^ 4 

s.4 c* 
* * * * * * * * * * • * * * * * * * * # # * # * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * 

C R O O 3 7^ 
j AA AA-BG EG 

P E A K ; H E I G H T (ABSORBANCE? 0 , 1 4 3 0 . 1 4 4 0 , 0 3 0 

PEAK I AREA ( A E S - S E C O N D S ) 0 , 0 9 3 0 , 1 5 8 - 0 , 0 5 0 

0 5 - H O 
2 0 , 4 

**************************** 



1 AA AA-SG EG 
PEAK HEIGHT (AESOPEANCE) 0.173 0.150 O.OP3 
PEAK AREA (ABS-SECONDS) 0.171 0.231. -0.050 

. ,31,0 
****,*********************** 
CF?. O O 3 3 CD *~Z>0 • • - • ' 

. AA AA-EG BG 
PEAK HEIGHT (ABSORBANCE) . . .. 0.214 0.202 0.035 
PEAK AREA (AES-SECONDS) . -.- - 0.255 - 0.324 -0. 058 - ~ 

i • • ""• •'. • "• ' •• .- •• " - 3 
.... 45,3 .•; ; ' -'..' .';"...•.".. ; . - ; ; % 

****]******************* '£ C F?: O O -4- O frig 
a ^ j . l ^ S x t 7 .0 *0 AA AA-BG BG 

PEAK! HEIGHT (ABSORBANCE )Q 1 A . 0.034 , ' 0.092 0.033 
PEAK'' AREA (ABS-SECONDS) X ^ S ^ 5 ^ 0• 005 . 0,053 -0.062 

-B.3-, 

• 
.1 

' JU 
* * * * * * * * * * * * * * * „ 

CF?. 0 0-4 i Qs> "HO . . . 
: . -.. . AA " . .-. , - ..: AA-BG BC • .1. -

PEAK; HEIGHT (ABSORBANCE) 0. 123 . .: . ,... 0, 125 ... . . .. 0.050 
PEAK) AREA •( ABS-SECONDS * — - _ 0. OSS ~,-0 , 1 47 0 . 053 

AA-BG - •~--BG---~r.^-:--~ 
PEAKi, -HEIGHT •( ABSORBANCE; 0 .135 - - 0 ,182 -•-•4-™-:--^-'-0-. 035 r ~ ' T T ? = ^ 
PEAKj'AREA (ABS-SECONDS ) " J" " * -0 .148 ' * - 0 .;20S 'T" '^ ' ' " ° ' pSS'-Tif-.F^O*- : | 

- " " 2 7 , 3 ' •• ~ ~ - " " - ' " ' "'""~7"" :'~ -~ 
****'**************************************************************************** "\ 

j AA AA-EG T SG " 1 
PEAf HEIGHT ' AESCFE ANCE11 0 .222 * 0.203 J.032 
PEAf &REA ' AES-SECONDS) - 0.270 - - C 3 2 3 - " - 0 , 0 5 5 -

-45. 1 

•********************************************************************************: 

C F > . _o o-4-4 , &% Hcfi0fc6-^r-lA _ 
^FA»*><»' CH AA AA-EG EG 

PEAK! HEIGHT (ABSORBANCE JlLjr q- j , ^ - f ^ - l i O 0 • 1 0 3 • 0 .102 .'. 0 .054 
PEAK! AREA (ABS-SECONDS) v ' , 0.023 0,072 -0 ,049 

! > - b.OOD 
*****************#********** 
c F ? ; h O 0 - 4 5 ,&%+iO - _ - . 

' '.:' ' * f>dr t te (J7 AA 'AA-EG BG 
PEAKfHEIGHT .'(ABSORBANCE > " ' - - - 0 , 130 ~_ * -~ 0 . 133 ,-,.-0.050 ~ 
PEAK'I'AREA(ABS-SECONDS) ' ' \ . ' ' 0 . 1 0 0 S • ' " 0 . 1 5 7 , -0.C55 

T v* f~ • *-jreSf , >53KS ?. .-r • • — v 5 .v. —~ - «, .- \ „ — -
• * * * * * * * * * # * * # * * * # # * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 



CP, o o -4e 4- i-o 
j CP A A AA-BC BC 

PEAf-: HEIGHT < ABSORBANCE 0.15S 0.1SS 0.004 
PEAK; AREA (ABS-SECONDS) 0.167 0.225 -0,055 

BO.3 
* * * *:# **************************** 
C R - 0 0 4 7 ^ + ^ 0 :'-

mf AA AA-BG BG 
PEAKj HEIGHT i ABSORBANCE) f l u ' ̂  •- 0.178 : ; 0,130 .. 0,030 
PEAK' AREA (AES-SECONDS) " 0-219 • . ... * 0,277 -0.058 

* ** *j* ******** *********** ***********^'**************** ************** ************** r. 
C R o o - i - s MkOCŝ -' * A 

: j| ~ _ 0 AA AA-BC . BG " 
PEAK1 HEIGHT (ABSORBANCE) " ( " ^ Z H 0 . 1 0 6 ' 0 . 0 5 6 ' 0 , 0 3 7 
PEAK AREA (AES-SECONDS) U - ^ ^ t 2 . l ^ o " ° ' 0 3 3 0 , 0 2 3 - 0 . 0 6 3 

IV |" ' • ' • (/ ' ^ ,--v- V ";.: .:' ' - - J ^ - y " " • 

* * * *'* * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # # * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * 
C R j l - 0 0 4 9 • i - l O v . " . — .- . - . : • - : 

. . ( , - . -. " - A A ' ••• AA-BC — ' - r :-' • • EG "• •' • ' -
PEAKj HEIGHT (ABSORBANCE) • ' • ' 0!'1 12 - - - 0 . 1 0 3 •• • 0 , 0 4 9 - • ' - •• 
PEA^.AP.EA - ( ^ B S . ^ C P N P S ^ ^ ^ ^ ^ ^ 0 S 2 . — - j ? - ^ 0 . 0 5 ! ^ 5 S 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CIRU. - - . . 0 O S O ^ 0 % -r~LO ss ~ - — ~ 

V j" • A A AA-EG ~ -C Q -~~~r^r ^ 
PEAKj HEIGHT (ABSORBANCE >.-;•-- - ; . : C 15C - 0 . 1 5 0 - 0 . 0 4 1 , ; 7^"l:::::_:r' :ii 
PEAKj. AREA (AES-SECONDS)'* '" * ' ;y* ! - : . b ,"i 2 9 *~ _ ^ Q . . 8 8 - 0 . )58 ^ . ^ ^ g 

'' 2 4 , 7 ~ - - ^ 
* * * * : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . „ « 

C : R l H ? - p p , 5 1 i = . ( ) l ! i T o O ~ — ~ ~ r ^ • - ^ x r _ £ 7 r ^ 
.. S . - . . . . . . - _ AA AA-EG EG - . ; 

PEAK*! HEIGHT (ABSORBANCE). • . ~ • ' 0,137 . - - - 0,183 • •_• - 0,053 • • •< 
PEAKlAREA._.( ABS-SECONDS) 0 . 130 ~ 0 , 2 5 0 0 "_T_1.Z__ - 0 . 050 0 1 ; 

a***********************#*****#**********#**#****#*#**************************** 
C R — 

AA AA-EG BG 
PEAK' HEIGHT (ABSORBANCE) 0,230 .0,293 '. .V 0, 037 
PEAK AREA (AES-SECONDS) 0.315 1 0.380 -0.C55 

?• 54-2 
********************************************#*#******************#************** 

CR 0 0 553 CC$b \{j\6b 
AA _ AA^BC " _ BG 

PEA'-' HEIGHT (AESOPEANCE) . C.QSO 0,099 .": 0.02"' 
PEAF A'EA (AES-SECONDS > -0.034 * - 0,"025 1 -0,059 

^ 1. 3. 1 .. „ ••• -s,^,^,-' ^ * •» -,~ .r • "—U» t-*-* »-~ -inv̂ rcso - >— . ** - - — jr 

*****************************#***********#***#******************+*#************* 



C-R 0 0 55-4 Qcf 4b>Cb6-9ft 

PEAK HEIGHT ( ABSORBANCE) ^ 3 . 0 9 0 / 
PEAK AREA (ABS-SECONDS) ' ' 

AA 
0 , 130 
0 , 022 

A A - BC 
0 , 139 
0. 042 

•or ... 
0 . 033 

•0 , OS4 

3. 1 ft'"-** y^jq$?o« 
******************** 

AA-SG 
0 , 127 

. 0 , 1 2 0 

BG 
0* 030 

•0 050 

****.#*******#****##**##*#*#**•*• 
CD F?. 0 0 5 5 -ttO 

' AA 
PEAK HEIGHT (ABSORBANCE) y . 0 .121 
PEAK APEA (AES-SECONDS) ..; 0 ,070 

r i = ; . "3 

****]****************************************************************************. I 
O F > O Q 5 5 G C ^ ^ r Z O 

PEAK; H E I G H T ( A B S O R B A N C E ) 

PEAK! AREA ( A E S - S E C O N D S ) 

A A 
0 , 153 
0, 145 

AA-EG 
0 , 1 45 
0 ,201 

BG 
0. 023 

-0 ,055 

*** *'* *************************************************************************** 
CF?j. . • O Q 5 5 - - . r . - , - -

PEAK HEIGHT'(ABSORBANCE: 
O f EAj^AREA4. -<^?:^^9S^SL^=^ 

A A 
; 0 .17s 
:.~0 ;E07„ 

AA-BG 
0, 177 

BG ' 
0 . 043 

O 0 55 S .~r. 

d-.H; 
7o -Qitr^iurn cUcp 

AA 

*********************************************** 

FEAK'r.HEIGHT- ( ABSORBANCE) 
AA-BG 

0 , 1 0 ! -. .- 0 ,109 
BG" 

0 0-0 .- 030 ~— 
PEAKj AREA ( AES-SECONDS 5 ^ 3 ^ 7 ;-0 ,'015 ^ l y ^ - f M ^ •''OSpj: 

******************************************************************************** 
CO F 1 - - C 0 5 ) 9 . — /£> ~ f - i ( j — ~ — r r r r - j ^ ™ „ — - ~ - - r ~ r c . - -^ r - t= r -^^=r^=r -^ 

, » AA AA-EG _ EC 
PEAKS HEIGHT (ABSORBANCE). 0 ,124 . 0 .135 .-• . 0 . 0 3 0 . . - ' 
a E A l rAPE* 'AES-SECONDS' ~ ~ 0.030 0 .033 - - 0 . 0 6 3 " 

- 1 1 , 5 - — -r ' ' — 
***************************** 

c F> „ o o e o !o f^0 
PEAK 5 HEIGHT (ABSORBANCE) . 
CEAJ iPEA (AES-SECONDS) •****##***#**#*********#****.*********• A A 

0. 207 
0. 133 

"AA-BG 
0. 170 
0. 245 

" EG " 
0 • 042 

-0.055 

*********** 
CF?. O O S 1 >0 Y30 
PÊ K,1 HEIGHT (ABSORBANCE) 
QEAi 'APEA (AES-SECONDS) 

**************************************** 

AA 
0. 136 
•0, 194 

AA-BG 
0. 135 
0.247. 

' BG 
0. 023 
-0.C52 

•»*'+** 



C R o O S ~2 / / jL^trO-C-fUY) <J-Z^ 
I A A AA-EG BG 

PEAK; HEIGHT (ABSORBANCE)#^/.J»-X-rj.lOO o.OSS 0,033 . n. n2=. 
PEAK AREA (ABS-SECONBS) *-=~2.i,HI -0.035 0.034 -o!osi 

****';********************************************************************** ****** 
C R O O S 3 7-rO 

j AA AA-BG BG 
PEAK] HEIGHT (ABSORBANCE ) • 0,134 0,162 ' 0.03a 
PEAK: AREA (AES-SECONDS) , 0.0 42 -' 0,097 ' -0,056 

2, 1 
* + * * ; * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

coR o o e - 4 r-zO 
I A A A A *• P'"*- ™*n 

PEAK! HEIGHT (ABSORBANCE)' 0 ,115 ' • O . l l i ' ' 0 ,023 
PEAK; AREA (AES-SECONDS) 0 .101 • 0 ,153 - 0 , 0 5 7 

. . ^Hbov5 •=*• 

* * * * { * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C R O O S 5 / / - t " 3 0 -
' .' ' )K • . AA AA-EG •' '"-•" ' BG 

PEAK HEIGHT (ABSORBANCE) • 0,212 — -•• 0.203 • 0,027 - -
PEAKftftflEA ~ ( . A B S > S E C O N B S . ) , } 1 g 7 ^ ; - ^ ^ n , 2 S Q £ ^ & ^ £ J ) ."07.2 •, 

' 3 5 . 3 ' 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ************************ 
CR Q 0 6 6 ^ 3 --/^ --—t-ttifr 6 

1 " AA AA - P ( " ^ - - - - - - . • 
PEAK HE I GHT " ( ABSORBANCE) ",/r: r. ".' r : : ~ ~ - r 0 ,'096 - 0 . 095 - - - r - 7 ~ - - - 0 r 0 2 7 ; ^ F l ^ | 
PEAKi AREA (AES - SECONDS) •" - . • \ \ ." 0 .030 0 ,091 • : - -0 ,050- '•'••'•': 4 

- 11 . 3 
* * * * * * * * * * * * * * * * * * * * * * 
C R - 0 0 6 7 " ^ ) 3 7*"7 O " / I ̂  ~~~ ~ " rr~i=r_ ~ _ -

. AA AA-EG BG 
PEAK I HEIGHT (ABSORBANCE >• ' 0. 154 .- "0.147. ••• 0,032 
.PEAKI.AREA . ( ABS-SECONDS ) — z — i ' - - " T O , 032 " \ r ~ f - r - - " o . 144 . ' . . . i ' " . : :~ : ~ o . Qfi^ ~ 

-v- A; 

~ w * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C R 0 0 6 S -- *f~ 2sO ~ ( •<7 ~ ~ - _ 

.> - . I . - . - . - : . - : A A AA-BG' -'G 
PEA? - | EIG U T (ABSORBANCE) 0 .174 0.135 o7 C S-
PEAF APEA (AES-SECONDS) 0.113 0 . . 9 3 - 0 . 0 3 2 

• " 2 5 . ^ 
• • t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : 

C R o o e s (PD ?̂?0 r<? - _ _ _ _ _ 
. . A A • AA-BG •••••••'-• EG 

• PEAF , rEIGHT (ABSORBANCE) . D.ltS* 0.179"" " " 0.0B3" ~ r 

.PE^K APEA (AES-SECONDS) 0 .191 0 ,250 ' - 0 .059 



C R 0 0 7 - 0 CClW 

PEAK HEIGHT (ABSORBANCE) 0 . 3 0 4 0 . 3 2 5 0 . 0 3 b 
PEAK AREA (ABS-SECONDS) 0 , 3 0 5 0 . 3 5 7 - 0 . 0 5 1 

* * * * ; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 

CF? OOT-1 c*cdi b'rry _ 
• J ' ;:AA AA-BG BG 

PEAKj HEIGHT (ABSORBANCE) 0,054 0, 035 , 0,027 
PEAK', AREA (ABS-SECONDS) . , • -0.035 . 0.032 -0.059 7 •' 

* * ' * * # • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ 



M E T A L 

Run j . . ; ! : ~5 3913901 

PER KTN-ELMER 3O36B 
A c q u i r e d : 0 3 / '!. 9 / 89 
Cr u n c h e d r 05/1 9/30 

!' 1 m e : !. 5 4. 

Prooe-5* i ng or o t o c o . 1 : 

3 

J 6arno l -

! '_• i-'i - b 

50 PPB 
' j."00" PP'O 
i c v i 

CAL BLK" 

CPA 

Method 

10 

1.1 

Ii 

J, 
• - ¥ * 

16 

' 'ts. 
1 6 

. t 7" 

15 

—1? 5 • 
— 24-

28 

-f.~ 8 

51 

o 2 - J 

r D 

50 PPB 

CAL BLK ' 

8 905 056 — 04 

"S'9C'505'6̂ b4:':::" 

89050 36-04 

S 90 505*— 1J A ";-, 

•S 9 0 50 56—0 A • 

3' ~->05056—06 " 
3 9 0 50 5> 6—Ci 6 

£ 9 0 5 0 5 * — n * 
8 9 O 5 0 ~ *- -1 
39 ' 050F . i s - f i o s. 
8 9 0 5 0 5 6 - 0 5 • ' 
8 -Q050 5 6 - 0 8 . — 
S 9 0 5 0 5 6 - 1 n—: 
S 9 0" 5 0 -> <-> — 1 0 ' 
8 9 0 5 0 5 * - ! O •<# 
"3 9 0 5 0 5 * - 111~4 

8 ° 0 5 0 5 6 - l l 
v M I I M ] S 6 - 1 1 

3 Q O 5 0 5 6 - 1 1 ' ; 
8 9 0 5 0 5 6 - 1 1 A 
5 0 PPB ." •-
CAL "BLK 

u; • 3C 
W3.1. 

_ - '•"• US 2" "-

I C V 

; I C P •-• 
. " CRAO 

" OBW ' 
:^£S£_K"A 0 6 UJ', 

" C <; V ~ 
• CCB 

MO? 
13""™ 

' . M 2 S 

^ X j ^ S ^ "£": 
'--" •--.' MOS ••' 

. .MIS " 
M25 

~ " *M V- -

M) -
_ M 

— — M 3 3 ~ r r 
MO 5 — 

JMIS. 
"M25" 
-M3S-
MOS" 
M I S 

• M2S 
,M3S 
CCV 
CCB 

t- u r n a c e 
" " ' F u r n a c e 

F u r n a c e 
' ] . . / F u r n a c e " 

Furnace 
- F u r n a c e 

F u r n a c e 
p"i i r n a c e 
Fi i r r i a c ' e . 

. - . F u r n a c e 
...._'.. F u r n a c e 
-—r- u r n a c e 
• - - - F u r n a c e 
• I "Furnac_e_ 

- Fi ' r n a c e 
• ~ ~ ~ F u r n a c e 

F u r n a c e 
•• F u r n a c e 
- . " F u r n a c e 

F u r n a c e 

C l i e n t T D 

Si J 

S .10 
3 5 0 ' 
c'l'oTj'"'' 

" ' rev 
I C B " 

" CRAO 
.'.' " DBi-J 

tt-tfMWW^SnftSfeXif,' A EL' & UJ 

- - - - - - c c v -

"• ' " " CCS • 
4 6 0 6 B 
4 6 0 6 B 
4 6 0 6 B - 4 . A ' 

.;': 46063-<4.A"T 
•• ."': 4 6 0 6 B - 6 A 0 

........ . —-4606B — 6 A"' 

i t e T i m " 

0 5 -
n 5. 
11 

0 5 
0 5 / 
0 5 

57 

-4AU 
-4A -•' 

4 6 0 6 6 - 6 A 

0 5 / 
0 5 / 

y35. :/; 
0 5 / 
Ci 5 / 
0 5 / 

" 0 5 / 
Ci 5 / 

,05 
.0 
- IJ s 

0 5 

• : 05 
r.0,5\ 
,n 

. 0 
-Q5 

":i«": ri;"-4-606B — 6A - f * ^ 
" ™ K y ~ 4 6 0 6 S - S AO": 

. J . 4 6 0 6 B - 8 A V-
3. .4606B-8A_; - . 

• — _ r ~ - A 6 0 6 8 - 8 A — : 

— r ^ y EXTRACT I ON -0UB6 

';. Q, •V-.:Exf R AcYl bK̂ PP'̂  5 
XT R A C f 10 N'." DI J § 5 

--exTRACTT0N;;;0LiB5 

EXTRACTION BL_6 

EXTRACTION BLS5 

/EXTRACTION BLB5 

EXTRACTION BLH5 

.CCV - .'.:'-.." ' 05 

CCB " 05 

19/.39 
l.Q/89 
19/3'* 

1Q?89^' 

197^9 

19/89 " 

19/89 

1.9/39 ' 

a 97 8.9 is 

.19/89 

19/89 ' 

19/89 

19/89--

19/39 ' 

,19/397 

19/89 -

19/89 

19/39. 

19/89..; 

1 9'/89'"-:~ 

19/89 ., 

19/8 
,UQ./3 9.__11_ 

l 9 / - 3 9 . - > - -

' i f / ^ r 
1 9 / 8 9 ~ a S : 
1 - 9 / 8 9 - - ^ v 
1 9 / 8 9 
l ' V a g 

19/^-) 

19/89 

19/8V 

19/89 -

. / i t , 



AA Sequence #:_J^____ 

Date; S"^/*? -

jGR^HZTE FURNACE _AA RUN BENCH SHEET 
Instrument ID: I ' i# F 2/F3fF4 Page' 
Reviewed by :__ -

of / 

MF Operator: 
Background: BS (ED, 

Time Calibrated: £)\<J0 

disc # 

I 
acq 

Instruments Method #: 2^2-
Standards Prepared: 5-/5~<?7 

Standards Source: • 
1. Calibration: IQppm 
2. ICV: / <_V _ 
3. CCV: 

STTTNNKP AND SHERMAN 
B 

Run j ID; ^ 
Element: As pb 
Wavelength Cnm) :• 3"o 1, 
Slitwidth (nm) s" 0-1 
Integration Time: (sec): 3 ^ 

STDl: O STD2: iQ 
STD3: ^STD4: (0O 

Run ID: 
Element: Se Tl 
Wavelength (nm): • 
Slitwidth (nm): 
Integration Time(sec) 

STDl :____STD2:_ 
STD3: STD4: 

COMMENTS ; SAMPLE ID •*_*is&sf*sW-?.__4_ DILUTION COMMENTS 
1 

" 2 
" 3 
" ~ 4 
" 5 
16 

• - 7 
•~ 8 
9' 

" 10 
'- i i 
12 
v:13 
•>"•' 
'15 
.16 
17 
18 

' 19 
"20 
'21 
"22 : 23 '24 -25 '26 '27 '28 K29 '30 • 31 '32 "33 '34 35 36 •Hi • 38 •? Q 

__ccu_ 

—±2£L 

______ 
_±_2. 
___2_L 

_ZZ2 
_____ 

_±__2_ 
________ 
-f 3Q 



£I-iR!. 

PEAKj HEIGHT (ABSORBANCE) 
PEAK? AREA (AES-SECONDS) 

READ: 0. COS 

A A 
0, OSS 
-0.OSS 

AA-BC 
0. 09 0 

• 0,005 

EG 
0,015 

PEAKIHEIGHT (ABSORBANCE) 
PEAK, APEA (ABS-SEC ONES) -

•••• \ • . • 
READ: • • 0, 001 -

• AA 
0 , 07S 
•0.059 

AA-BC 
0 . 120 
0.001 

BG 
0 , 025 
-0,035 

MEAN ' 0.0:5 STD. DEV. = 0,005 COEF. VAR, = 99,99 % 
****************************************************** *•* *********************** * 

0 .000 AUTOZERO -3"~r_5 » O 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CF?--

PEAK!HEIGHT (ABSORBANCE? 
PEAK!AREA (ABS-SECONDS) • 

- A A ' 
0, 105 
-0,030 

AA-BG 
0. 123 
0. 065 

BG " 
0. 055 
•0. 096 

3SP 

PEAK!HEIGHT (ABSORBANCE) 
• PEAK1rAREA -(ABS-SECONDS)..-. 

READ: -.' - 0. 047 

A A 
0 . 092 
•0.042~:-~ 

AA-BG 
0.095 , 
0. 052.—-^-

• BG ' 
0, 025 

~ 0. 093-

...v. 4̂~,!.A-"'-.:-:: 

0. 054 STD.DEV.= -0 ,-QiO. -COEF. VAR. =_17. 37.-%.-MEAN = 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *_*'*'* 
.. 10.0.... ._.„ ...^.STANDARD.^^.l._£_-_T T> 2.... JO •****'********************* ** *************************************************** **n €CF? 

PEA K.LB EIGHT _J ABSORBANCE). 
.PEAKLAREA (AES-SECONDS). 

.'READ; 

AA • 
Lo/riss. 
.0." 153 

-AA-BG " EG 
~ o ; 225 ••• - -Q ,025 . : 
-7.0.2517.:-.:::y.:-7 - .0.093' 

•45.-: . i-ii.ST';..-s.f .1 .:S._.r :• z; 

PEAK!HEIGHT (ABSORBANCE) 
PEAKiAREA (AES-SECONDS) 

' OAA ' 
0 . 253 
0 . 173 

• ..7 AA-BC 
0. 252 
0.2~5 

BG . 
0 ,017 

•0.OSS 

READ: 5 0 . 3 

f'lE.ANf. , ,, 43. 0 STD. DEV. = - 3.3 - COEF. VAR. = 5.73 I 
******************************************************************************** 

Vr^-fsVo-"" , - , '"T1". ~~ " 
' • y ' J } ^ S f s C E - a Q i READING GREATER THAN HIGHEST STANDARD 
*..***.**.*•#********##**# *^ 

i*** 
2 ..5-^3 „ 0 • STANDARD , 

******************************************************************************** 
C R ' 

PEAK!HEIGHT (ABSORBANCE) 
PEAK ;, AREA f ABS - SECONDS ) ..:AA •• 

0.336 
- 0.394 

• AA-BG 
0.333 

• 0.430 

READ i '95. 4 



(CONTINUED? 

PEAK HE I OPT (AESOPEANCE? 
PEAK APEA (AES-SECONDS) 

AA 
0. 340 
0. 337 

AA-BG 
0 . 342 
0 , 430 

EG 
0. 022 
-0,034 

HEAD: 35. 4 

:EAN= 35.4 STD.DEV. 
*************** 
' -3S.4 
, j. E-50: READING GREATER ..THAN HI GHEST.1 STANDARD -

************************************* 
i'00. 0 STANDARD 3 •' -.ToW Q%.«-l6 

************************************************************* 

OF? o o o i <^ qv Lj(jf 

0.0 COEF.VAR.= 0.01 % 
**************************************** 

****** 

PEAK HEIGHT (ABSORBANCE) 
PEAK-AREA (AES-SECONDS) 

READ: 51,4 

AA 
0.227 : 
-0 r-i 73 *«* 

AA-BG 
0. 255 
'0v-269 

EC 
0.013 
•0-092 

PEAK. HEIGHT...'ABSORBANCE) 
PEAlf AREA'" ( ABS -SECONDS f 

AA 
:.;..T0 ,-27.5 _•; 
W*0'TT72^ 

AA-BG 
:,0 . 272.:. 

BG 
.0, 045 .—-.I...:,--

^.'091 

READ: 50. 1 

MEAi\l = 50,7 " ; STD,DEV, 
***************************** 

1; 0 COEF,VAR. 2.00 -% 

AA .:. . 
'PEAK HEIGHT (ABSORBANCE) 0,072 
PEAf' iPEA (ASS-SECCNDS . . „ „r.C,03J ' _ , 

.-AA-BG - . 
0,100 

,.0,016 

.EG.. 
0. 025 

.:0.100 . 

FEADi 2. 1 

' .PEAK HE I GHT ..'.(ABSORBANCE ) 
-PEAK'-AREA - ASS - SECONDS > 

...READ:.' ' 1 

• - AA :r 
0.055 _ 
0,070 

•AA-EG 
"0 . 039 
-0. 020-

BG ' 
„0.027 
0.C50 

i^EAN- 2. 4 
•*****•*#*• 
C R O O O 3 

STD.DEV. .0,5 V , COEF. VAR. = 19.07 % . 
^***************#***#***#*******#***********-

.PEAK: HEIGHT (ABSORBANCE) 

.PEAK? AREA (ABS-SECONDS). :. 

AA 
0.105 
0. 046 

AA-BC 
.0. 102 
0. 050 

EG 
0. 024 

......0,096. 

READ: 4. 8.2 

. FEAKi|,HEIGHT ( ABSCPBANCE) „, 
FEAK;|: AREA (AES-SECONDS) 7 ' 

\D»: 

AA 

-0,033 
^,-.-..0.101 

AA-EG 
0.101 ' 
0. 059 

• .. BG 
„ 0,024 
"; - 0. 092 

EEAI 3.3 

ME.AN = 
*********** 

9.0 STD.DEV.= 1.2 " " COEF.VAR.= 12.35 % .******************************************************• 



CF? O C* O -4-

PEAK; HEIGHT (AESOPEANCE) 
PEAK AREA (AES-SECONDS) 

READ!: 3.4 • 

AA 
C . 055 
•0. 075 

AA-BG 
0 , 095 
0. 023 

BC 
0.017 
•0 . 033 

PEAK] HEIGHT (ABSORBANCE) 
PEAK AREA (ABE-SECONDS) 

AA 
0. OSS 
•0,031 

AA-BG 
0.101 
0.013 

EG 
0.024" 

:0 .094 

RE A Dp . 4 

tfEAN- 2 . 4 STD. DEV, = 1.4 COEF.VAR,= 53 ,10 % ' "" 
* * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + * i * * * * * * * * 

COIR 0 0 0 55 " p l ^ A r ^ 1 . 0 
• A A • AA-BG BG 

PEAKj* HE I GHT -(ABSORBANCE-) 0 , 074 ^ - ^ ^ ^ ^ C - , - 1 1 4 ^ * * ^ « * C .-033 -
PEAK] AREA (AES-SECONDS) ' - 0 , 0 4 3 • • - 0 .054 - 0 , 0 5 7 

READ: 9. 0 

PEAf 
PEAK 

READ: 

HEIGHT 1ABSORBANCE' 
AREA (ABS-SECONDS) 

- • •• AA -•-

•0. 042 

S A A - B G , 
-• 0, 102 • 
- 0 .051 " 

"0, 023' 
•0, 094 

MEAN 'S , STD.DEV, 0.4 COEF, -VAR,-= •4.57---% 
*** *)* ************************** 
c ^ o o o s \ ( o l , o 

PEAK,.HZ I GHT.J ABSORBANCE; 
?EAK!-.;AREA (AES-SECONDS 1: 

AA 
. . . . ^ . .D . 22 

AA-BG 
0. 223 

r 
± ~ £ H ~ — 0 . 1 5 . - . - _ r-0 . 2 43 

READ; 45 . 9 

:AA 
- R E A K K H E I GHT- •( ABSORBANCE >• , 0 ,'207 
PEAKj". ARE A' (ABS-SECONDS) . 167 

-AA-BG 
. 2 2 1 -

. • . . r . .Rv ; .r--.r. 0 , - l 5 J 

EC 

0.-039 
:^7_?!.0'."0SS" 

READj: 43, 1 

MEAN= , 47.5 STD. DEV, = 0.9 COEF. VAR.= 1.91 7. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
C F ? O O O T " C C C ^ I lO . ( U» 
• ? ! " . ' • . AA AA-BG EG ,~ . 
PEAKj .HEIGHT ..(ABSORBANCE) 0 .090 . 0 . 1 0 2 . _ . _ 0, 017_ 
PEAK}AREA (ABS-SECONDS) - 0 . 0 7 2 0.O1S J ' - 0 . 0 9 4 

READ 2 , 0 

PEAK HEIGHT '(ABSORBANCE ) 
PEAKi! AREA (AES-SECONDS) 

- AA ^ , ...AA-EG -
0,075 " 0 ,039 

•0,091 0 ,003 

EG 
0,025 

-0 ,094 

READ - 0 , 2 

MEAN- ' - 0.2 . STD. DEV,= 1.6 COEF. VAR. = 99,99 % 
• * * * * * * * * # # » * * # # * # * * # # * # # * * * * # * * ^ 
c k | — . . O O O S ^ o ! / ^ - ~ _ J 

• :-; " AA •" AA-SG EG 
At.-- t T r _ lT / . c c n c o A M r r r \ 



C R 0 0 0 9 ^ + | 0 

j AA AA-BC- BG 
PEAK HEIGHT ( ABSORBANCE) 0 , 1 0 5 0 . 0 9 7 0 , 0 1 9 
REAK] AREA (AES-SECONDS) 0 , 0 1 7 0 .095 . . - 0 . 0 7 9 

jie.e . 

*• ** * * ****************** ~ 
cc F? o o i o 0^^2,6 

( AA . AA-EG BG — . ~ 
PEAK] HEIGHT. (ABSORBANCE) . 0 . 1 7 0 . 1 0 . 1 3 5 . . . . 0 ..055 l H '.11 
PEAK! AREA (AES-SECONDS! ' - 0 . 0 5 7 • ' • • 0 / 1 5 3 - 0 . 0 3 5 • :--
CF? O O 1 1 C M -v 5 0 

.j A A : - AA-BC • - - BG 
PEARr-HE I GHT- (ABSORBANCE )**~u**s*^«»*&~~**»Q . 1 7 0 ^ * ^ ^ ^ ^ o > 153 Q r C 4 5 « ^ * - ^ - > * 
PEAK:AREA (ABS-SECONDS) 0 , 1 1 9 ' 0 . 2 1 0 • - 0 . 0 9 0 

• 3 9 , 0 •• - • ' • • ' 
* * * * > * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * .. 

FEAK! HEIGHT (ABSORBANCE) . ̂  y -7 0. 070 • '• 0.032 -• .-• 0.040 
PEAK I AREA • ABS-SECONDS) # '° , ̂ -_->T0 • 0 3 1 0.045 . -0.075 
. .... J •. A - fo/tQl .... — . ... - - -— — 

j - ? • " ; " ; r \ " 

.•************************************************************* *******************-.* 
CF?! o o 1 3 S j OQ> : t i o • ' * - v : : ; 

. . . ..... . . . . ' ...AA . AA-BG i —BG---.- "":..' 'i 

PEAK!. HEIGHT (ABSORBANCE) 0 , 1 2 3 0 . 1 10 0 . 0 4 5 
PEAK;! AREA JABS-SECONDS) . w . . .. . .. 0 . 0 2 1 . __0 . 1 05 ^ 0 . 0 S 3 l ^ . Z l l -

. .. is.3 ......... . .. . . . . . . ,........•'. -, . ............. 

C F? . . o o i •^ ^ OG tJ-O 
A A . . , AA -EG .„;... ;.. , . : .1;.BG. 

PEAK* HEIGHT • {-'ABSORBANCE) Val'^0,-129 - ™ ^ - - ^ o , 132 - - ™ - — 0 , 025 -^4^„.^fe 
PEAK f'AREA ' <ABS-SEC0!^ ™.":.O'O, 155 ^ r f ^ : ^ ^ ^ 

.. 

-3.1 • " .. ~'T-r 

" 'T'-

C F? O O 1 5 Ok 7l'3c) 
. ':' ' AA • ' AA-BC BG 

PEA! 'HEIGHT (AESOREANCE^ 0.155 0.155 0,029 
PEA? APEA (ABS-SECONDS) 0.131 0.212 -0,032-

5 3 , 5 _ ~ . -
******************************************************************************* 

•r • 
C F ? O O 1 €5 
o r A i ' i LJ _• T —. 1 —> / A — 1 — a _• A M—• tr >. 

AA 
A A r r 

AA-SG 
A AO , BG 

.1 A •_ A 



^ ' " w Y - / . / V7 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ ^ 

F? O O 1 ~ bZ -HO 
PEAK HEIGHT (ABSORBANCE) 
PEAK1AREA (ABS-SECONDS) 

A A 
0 , 0 9 -

AA-BC 
0,113 
0 , OFS 

************************************************^ 

CF?j OO 1 S Gg t Z 0 
A A . AA-BG EG .- ' 

PEAKj HEIGHT (ABSORBANCE).. . - 0 .114 .-' .. 0 ,127 • • • 0 ,041 :-
PEAK i AREA (ABS-SECONDS) •.' 0 , 029 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # # * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * 

CF? o o 1 _=» - r ^ 0 

° AA ' • A A - B C BG 
•PEAK f HE I GHT -( ABSORBANCE ) ^ - • ™ » ™ » * * > ~ > ~ * » Q 7143 * « * * - ^ ^ - ^ o r l 5 5 "—0 T029 — 
PEAK [ AREA (ASS-SECONDS 5 " ; . ; ... 0 < 0 £ 0 - _ 0 . 163 " -0 .0S7 

************************************.******************************************** • 
CF?i - - - - '~0 0 2EO - - / O ~ ^ + 7 Q C T l W - dcCP ' . . ^ ^ ^ : : r . . ^ . s ^ ^ c ^ : ™ - . : ^ ; . . : : . r : — — 
PEAK HEIGHT ( ABSORBANCE )Y 5 U ' f 0 .074 ". . ' 0 , 090 ' . ' 0.029.. : . . : 
PEAK ['AREA (AES-SECONDS) * ** , ? 2 3 / - 0 . 055 7 0 ,023 -0 ,073 
******************************************************* *•#•* ************* *•#-* *•*•##•#-*-
c F ? ' ! , - 0 0 2 1 lo H O ' v "-tr-':'-..•'7:J77v;:7.777-'-77: ^^-^J^^rp 

- I- - - - ' - AA • AA-BG : . . BG -~ 
PEAK j HEIGHT (ABSORBANCE) 0,073 . 0.109 0.024. .... .. . ... 
• PEAK :rAREA ( ABS-SECONDS ) 0,010 0 . 070 -———-~-0 » 030 

_ . ^ . ^ ^ _ ^ ^ > - „ „ . . _ „ „ , „ _ _ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
. ' . C R . t i . 0 0 2 . 2 .70 - t3-0 ••- - ..- ' . s • -^•77^^.z : .^ . . : : : : i . : . ;_ .__. . .^ ;^ : - : -z : 

- - • AA AA-BC •• . ... ...0 .. EG -7.7.: 
"'•PEAKiHEIGHT "(AESCFEAMCE 

PEAK ji AREA JABS-SECONDS) 
C 71 14 
0.055 

0 7114 
C .141" 

""0 ."033 — 
.7-0 . 035 77 r 

. 2 5 . 2 
* * * * * * * * # * * # * * * * * * * * * # * * * * # * * * * # * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

C F ? : " 0 0 _ E 3 J O f ~ 3 0 • '•'.<•'. v-v'V'"" ;K : :.'" ^ . 
. . . . . . . . . . . 7.''.- ].. .- . ,7. . " • • .7 . AA , . . . AA-BC . . BC . . .'.:'• 

PEAK ;;HE I GHT ( ABSORBANCE) . 7' ' , ' . 7 7 : ' 0 . 16 5 . T 0 .150 ' 0. 029 '. ':'..." '.." 
•PEAK lAREA (ABS-SECONDS) -7 - "'• 0.132 0.226 -0,094 .. ,'* • ~".'. 
"r.7'7;7?i:7r:.:77-7 

4 2 , 3 
* * * * * * * * * * * * * * * * * # # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

O O 2E -4 
A A AA-BG 



R o 02s u -r^o u->(oiJ0 A r 3yr(^o 
PEAK! HEIGHT (AESOPEANCE) * ^ 0 . 116 
PEAKj APEA (AES-SECONDS) <^A/9<^* 0 ,002 

AA - BG 
0, 125 
0 . 0 33 

0. 035 

*\* ************************** 
11 O F ? O O O Z 6 

PEAK! HEIGHT (AESOPEANCE) 
PEAK! APEA 'AES - SECONDS • 

AA 
0. 1 13, 
0 , 0 44 

AA-BG 
0, 127. 
0 , 1 32 

EG 
0,017 

•0, 053 

**'**\******* *'* *************************#******^ 
CD F?t 0 0 2 7 ) / +• ~hD 

• Y A A . - AA-BG - • 3G 
PEAK|--HE I GHT -< ABSORBANCE ) ̂ - ^ , ^ . , ^ ^ ^ Q . ^ 6 2 ^ ^ « * « « ^ * - 0 • 15 1-*- —0 . 020 —-- -
PEAKiAREA (AES-SECONDS) 0,103 • 0 .137 • -0 ,079 

34 , 
******************************************************************************** 
CD F?L O O28.0CI/ |( : (U 

PEAK j HE IGHT (ABSORBANCE) 
PEAK' AREA (ABS-SECONDS) 

•AA 
0 , 255 
0 ,131 

AA-BG BG 
0 . 2 3 2 
0 , 275 

0 . 032 
- 0 . 0 3 5 

r 4~------
-—— 

* * * * * * * * * * * * # * * * # * * * * • # * * # * • * # * * # * * ^ ~ = 

" 0 0 2 9 CC(3 (I \ / / * - - ^ ; 
I. ..' . .._ .. AA 

PEAK;HEIGHT (ABSORBANCE) 0,033 
PEAK AREA (AES-SECONDS)., 

T. 
073 

... AA-BG I : iBG 
0 ,095 0,022 

.. 0 .016 0,094 

******************************************************************************** 

I 
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S 9 0 3 C i 6 — 0 9 

§ • • 3 0 5 0 5 6 — 0 9 

8 9 0 5 0 5 6 — 0 Q 

5 9 0 5 0 5 6 - 0 9 

' 3 9 0 505.6—.09... 

8 9 Cl 5 iJ 5 6 — 0 9 

3 9 0 5 0 3 6 - 0 9 

' 3 9 O S 0 5 6 — 0 9 

8 9 0 5 0 5 6 — .11 

8 9 0 5 0 5 6 - 1 1 " 

" 8 9 0 5 0 5 6 - 1 . 1 ' 

...8 9 0 5 0 5 6 - . 1 i l 

5 0 P P B 

CAL. B L K 

0 P P R 

5 P P B 

5 0 p p R 

L O O . P F 8 

n O S 

r n 5 

n 2 S 

M8 8 

r c v 

L '• o 

MOS 

i v ! L 3 
i vi2 8 

n o 3 

: "L l3 

M2'- ' •* 

M S S 

MOS 
MIS • 
M2S 

.:..M3S.. 
CCv' 
CCB 
MOS 

^M13. 
M2S 
M 3 3 . 

""MOS 
.': i l 1S. 
MOS 

„..JV!3S. 
~-MOS 
.MIS 
M2S 
M.3S 

_.:.MOS. 

• -'MIS -
"/ M2S 
_M3S. 
". CCV 
CCB 

wso 
' WS1 
WS2 
W3? 

F u r n a c e 
f u r n a c e 

pijrnac-6 

P 1 j r nace 
F'. i r nace 
F u r n a c e 

furnac-? 
F u r n a c e . 
F u r n a c e 

,~«P u r n a c ? 
F u r n a c e 
F u r n a c e 
F u r n a c e 
F u r n a c e 

: : -™'- .F.ucnace. 

4 r , l . l h r i - K A l j 

4 6 0 6 S — 8 A 

CCV 

''.' 0 6 

4 6 0 - 6 6 - A AO 

4 6 0 6 . B — 4 A 

4 6 0 6 R —4 A 

1 ^ 0 6 6 - 4 A 

4 6 0 o B - 5 A 0 

4 6 0 6 0 — 5 A 

- 4 6 0 6 B •- 5 A •-.-.. -,- • 0 5 . / 16 - . / 8 9 •-' I 

4 K . - 0 6 8 - 5 A 0 '5 / 1 6 / 8 9 

£ X T R A C T T 0 M ' 0 0 0 8 / 1 6 / 8 9 

E x- T R A C: T 1 0 N 0 U 6 5 / 1 6 / 8 9 

£ X T R A 0 T I ON D U B 5 . / 1 6 / 3 9 

IJ 6 / "1 6 / 8 9 1 5 • • 00 
n / 1 6 / .'-'•. ''-j 1 5 : Cv 

1..) 5 / i 8' / 8 9 I. 5 : . 0 5 

05 / 1 6 / 8 9 • 1.5: ; 0 7 

0 5 z 9 • 6 • : 10 

0 5 / 

.!•"''' 
59 !. 5 • ; 1 2 

0 5 / 1 6/ w 15 : • l 5 

0 5 ':. 6 / '5. 9 15 • 1 '] 7 

0 5 / 1 6 / 8 9 1 5 : 'JO 
n =, / !. 6 / 89 1 8 : : 82 

0 3 / 1 6 / 3 9 1.5 : : 2 5 

0 5 /' L 8 / 89 i. 5 : '. - v ^ / 

8 0 

.- £ x T R A C T TON D< I B 5 / l 6 / 3 9 _ 

F u r n a c e 
:.:.£_). irn.ac.e ....... 
F u r n a c e • 

- F u r n a c e 
' 'Furnace ~' 
P1 j r n a c e 
F u r n a c e 
Fj-jrnace,^ 

r T - u r n a c ^ — 
.. Furnace* 

F u r n a c e . . 
7_F'Jrnace__-

. J e j u n a ' ? ' * ; . . . 
r rF u r n a c e 7* 

F u r n a c e J : ; 

. •CCB 

4 6 0 6 B - 6 A 0 

~-,4 61.16 B - 6 A..-. 

4 6 0 6 B - 6 A 

4 6 0 6 3 - 6 A 

'•• 4 606B-9A0 
46066—9A 
4606B-9A 
46066-9A 

05/18/89 
05/16/89 
05 / L 8 ./89 
05/16/39 
..05/16/89. 
05/16/89 
05/16/89 
1-15/15/8 9 
05/16/89 

-,-46 0 6 B - 9 A 0 -J±-—» 05 / .16/39 ~;. 
4306B-9A" ~ 05/ .16"/89 ~ 
4606B - 9 A 0 5 / 1 6 / 3 9 

• - 4 6 0 6 6 - 9 A " 0 5 / 1 6 / 3 9 

I^TT^AC'TIp^'BLS.e. 
EX TR A C T l ON B L 0 5 / 1 6 / 8 9 --> 

'."EXTRACT ION BLB5/ .16/89 
jg,XTRACT I ON BL.raS / l f r / S ^ 
CCV ' . 05/16/89 ' 
(TR 05 / 16 /89 
:-0 

-aon 

05/1' 
" 0.5/ 16/ 39 

' 05/16/39 
0-5/16/89 

15 : 32 
15:55 
15:53 
16:00 

-.1 6 1.03 
'16:05 
16 : 08 
16:1 0 
_16:13_ 
"16:1 5 
..16 : 1.3 . 
•16 • 2.0 

16:31 
.16 ̂ 33'. 
ISKSo"' 
16:35 
16 : 4 1 
l 6 : " 4 3 " 
-16 : 46 
16 : 48 
16j_5l., 

16 : 59 

;:T.-



GRAPHITE FURNACE AARUN BENCH SHEET i 
AA Sequence #; IQQ7. "instrument ID: F l f^3yF 3,F4 Page~__l 
Date: \(Q * "yfj Reviewed by: „ 

of 4 
Operator: 
Background! (BS) BD 
Time Calibrated :\ Q' ^S 

disc # 

acq 

2\ 

Instruments Method #: < (a 11 
Standards Prepared: 5-i(„-Xc

( 

3.CO 
Standards Source: 
1. Calibration: lO/yprr\ 
2. ICV:_ >»/ .-^ 
3. CCV: 

SKTNNFff AMD SHEFMAN 

Run ID: S^l ?**of ^ (ft* 
Element! As ' (fE) ' 
Wavelength (nm) : 7 3 3- 3> 
Slitwidth (nm); '•(; 
Integration Time:(sec) 

STDl: O STD2: 
STD3: 

JLD. 

^oSTD4: 

COMMENTS 

Cl/^ / 

-r V P \ 

B 
Run ID: Fft i ̂  VIj 
Element: Se 
Wavelength (nm). 
Slitwidth (nmX: 
Integrat ion/Time(sec) : l . n 

STDl: / O STD2: /O 
STD3V <>o STD4: Q̂Z_> 

1 
2 
3 
4 
5 

• 6 
1 

• 8 
\9. 

' 1 0 
ffrfUV ' 11" 

V - \ U A 12 
' • • 13 

SAMPLE ID 

P6 -
PBA 

t / 
IT V 

YXIO 
(.CP, 

DILUTION COMMENTS 

51 

15 
16 
17 
18 
19 
20 
21 

'22 
23 

25 
- ,--26 

27 
28 
29 
30 

• 31 
32 

T T T - O T T 3 3 
' 34 

ZZZZ1Z 3 5 

.nm. 
t2Q 

no 

25i 

iLiZ. 

o". 
*10 

r 



AA SEQUENCE #: \nm 

A 

COMMENTS 

GFAA RUN BENCH SHEET 

SKINNER AND SHERMAN 

PAGE 2 OF 3 

SAMPLE ID 
i 40 o-^^rnfT'1<*1-81 

'j 41 
42 TUJ 

il 43 
' j 44 
1 45 
; 46 

47 
1 48 0 3 -

49 -Ho 
il 50 
; 51 T ^>0 
! 52 
i 53 ca-b 

54 
1 55 - - r /O 

56 .-. • 

•!• 
57 The 

i C 5 8 
1 , 5 9 no 
! 60 
j V 61 ^ i n - -
1 <r 62 
a .i 7 v 63 

64 170 •' 
ii ( 65 

. . . j . . . . . . . - - <r 66 ---
' 67 •• -HO 

;| 68 -rto 
! ( 69 
l| 70 

71 
II " 72 - r ? o 

' ! - 73 
J 74 ecu 
1 „ . . 75 -
i, 76 

77 +*o ) 
ii 78 

79 
J" 80 0^ 

81 
II 

* 
82 
83 
84 

! 85 

DILUTION 

B 

COMMENTS 

5 



GFAA RUN BENCH SHEET 

AA SEQUENCE #: (oCfL PAGE 3 OF 3 
SKINNER AND SHERMAN 

A 
': COMMENTS SAMPLE ID 

^ ) 87 
1 r 88 -X 

\U ) 8 9 •HO 
ij W / 9 0 

' 91 
il 

"J- - 92 
93 

•! fi\*>?ro 94 
95 
96 s ecu 

? 97 
98 Oi, ' 

j 99 Ho 
7^-77^ 100 •riO 

1 101 ... . .... 7-2,0 . .. 

102 
I- - •• - —103 _^(0 
!! r^"H60 104 
i1 •- M . A l J A t 1 0 5 - -no -
:i 106 

107. 
..X •-•" 108 
"\ 109 
i 110 (1 

111-- - -
. i 112 - +7(1 
• 4 113 
| 114 

--Il - - - - 115 no* 116 
117 
118 

i 119 
120 

i 121 
- - - -• 122 - -• 

123 
; ..124 
,| 125 , • 

126 
• \ • - - - - - 127 — - - * — -

128 
129 
130 
131 

DILUTION 

> ^ 

B 

COMMENTS 



Normal Calibration 
s 

RINSE 

Pb-S Tl-S 
Standard Z I e»/o 
Abs! 1 0.005 -0.002 
Mean 0.005 -0.002 
P/H 0.000 0.000 
Abs 2 0.003 0.002 
Mean 0.004 0. 000 
P/H) -0.001 0.003 
AUTO ZERO 
10: 35: 05 
Tue! 16 MAY 1989 

Pb-S Tl-S 
Standard C ^ D t ^ J ' * 
Abs 1 0.016 0. 022 
Mean 0.016 0. 022 
P/H 0. 016 0. 037 
Abs! 2 0. 013 0. 023 
Mean 0. 014 0. 022 
P/H 0. 018 

Pb-S T l 
-0. 035 • "'" 
-S 

Mean 0. 014 0.022 
SD 0. 002 0. 001 _.. 

- RSD 15.71 04.54 
Pb-S T l -S 

Standard 
Abs 1 0. 173 0. 124 
Mean 0. 173 0. 124 
P/H 0.223 0. 197 
. AbS ..... 2 0.174 - 0. 124 ...JI~-L~: :^ 
Mean 0.173 0.124 " 
P/H 0.229 

Pb-S T l 
0. 199 

-S - ... . •: .-. . 
Mean 0. 173 " 0. 124 7 

SD - i ....... / 0.001 - 0.000 7;./'i 
- RSD J 00. 57 00.00 - --

V Pb-S Tl -s 
Standard 2 ^TO 4 )ot>/loo 
Abs 1 0.315 0. 232 
Mean 0.315 0.232 
P/HJ 0.399 0.342 
Abs \ 2 0. 302 0.227 
Mean 0.308 0.229 

. P/H j. 0.387 0. 342 :.4 

• • - t Pb-S T l 
"Mean 0.308 0.229 

" SD i 0.009 0.004 
RSD 02.98 01. 57 

CALIBRATE A 
STD CONC MEAN 
Z 00.00 0.000 
C 05.00 0.014 
1 50.00 0. 173 
2 99 .99 0 .308 

APP CONC 
STD !Z 0 0 . 0 0 
STD C 03.70 
cm i «*rv nci 



RAW DATA FROM ADS200 DATA SYSTEM Page 1 

Instrument code: 
Run ID: 

POS SAMPLE ID 

001 ICV-4 

Burn 1 
Burn 2 
Mean 
RSD 

i i - - . . . 
002 CAL BLK 

Burn 1 
Burn 2 
Mean 
RSD 
Check 

0031 CRA 

I 

Burn 
Burn 
Mean 
RSD 

1 
2 

004 PB 

Burn 1 
Burn 2 
Mean 
RSD 

005 PB 

CODE 

ICV * 

Pb-S 

CLIENT ID DILUTION DATE TIME 

2.OOx 16 MAY 89 11: 46 

Tl-S 

ICB 

46. 35 
46. 57 
46. 46 
00. 33 

\ 

.46. 44 5 _ I ̂  

Pb-S 

-00.33 
00. 73 
00.20 = 

DIG HI 
OK 

.CRAO — ; 

Pb-S 

05. 93 
05. 70 
05. 81 
02. 78 

5 1 00.85 = 

Burn 1 
Burn 2 
Mean 
RSD - ^ 
Sample value 
Spike added 
Spike recovery/ 

16 MAY 89 11:51 

16 MAY 89 11: 55 

16 MAY 89 11: 59 

16 MAY 89 12: 04 



RAW DATA FROM ADS200 DATA SYSTEM Page 2 

Instrument code: F2 
Run ID: 

POS SAMPLE ID 

006 LCSFW 

! Burn 1 
Burn 2 

I Mean 
RSD 

j 

. ,i 

007 LCSFW 

8913602 

CODE 

LCSW 

Pb-S 

CLIENT ID 

51. 31 
50. 93 
51. 12 = 
00. 52 

ASLCSW 

Pb-S 

Burn 1 
Burn 2 
Mean 
RSD 
Sample value 
Spike added 
Spike recovery, V. 

68. 63 
64. 85 
66.74 = 
04. 00 
51. 12 
10.00 
156.2 

008 50 PPB 

Burn 1 
j Burn 2 

Mean 
; j RSD 
..! Check 

009 CAL BLK 

Burn 1 
Burn 2 
Mean 
RSD 

CCV \ 

Pb-S 

-1,--
} Check 

010 8905056-01 

Value 
Spike added 

-2A 

48.91 
49. 89 
49.40 = 
01.40 

I 1 OK .... 

CCB N_.; _ .' 

Pb-S 

00.38 
00. 83 
00.60 = 
53.00 

OK 

MOS 4606B-1, 

Pb-S \ 

61.52 
0.00 

50. 46 
02. 43 

OA 

45 
OK 

00. 
-00/23 

f. 20 = 
[G HI 

. OK 

DATE TIME 

16 MAY 89 12:08 

16 MAY 89 12:12 

16 MAY 89 12: 17 

16 MAY 89 12:21 

16 MAY 89 12:27 



RAW DATA FROM ADS200 DATA SYSTEM Page 3 

Instrument code: 
Run ID: 

POS SAMPLE ID 

O i l -01 

Value 
Spike added 

F2 
8913602 

012 -01 

Value 
Spike added 

013 -01 

Value 
Spike added 
I n t e r c e p t 
Slope 
C o e f f i c i e n t 
Calc. cone. 

014 -01 

Value 
Spike added 

015 -01 

Value 
Spike added 

016-01 

Value 
Spike added 

CODE CLIENT ID 

MIS 4606B-1A 

Pb-S 

75. 50 
10. 00 

M2S 4606B-1A 

Pb-S 

87. 61 
20.00 

M3S 4606B-1A 

Pb-S 

HIGH 
30.00 

82.025 
-1.725 
0.5719 
-47.5 + 

M0S2 4606B-1A 

Pb-S 

61.29 ... 
0. 00 

M1S2 4606B-1A 

Pb-S 

75.29 
10.00 

M2S2 4606B-1A 

Pb-S 

84. 48 
20.00 A 4 ; 

DILUTION DATE TIME 

1.OOx 16 MAY 89 12:29 

T l - S 

kT. 0 5 
3 0 > 
0 . 
1 . 569 

0 . 9 9 9 1 
0 . 1 S 

0G<48 
/ Q. 0 0 

16 MAY 89 1 2 : 3 2 

16 MAY 8 9 1 2 : 3 4 

16 MAY 8 9 1 2 : 3 7 

16 MAY 8 9 12: 39 

16 MAY 8 9 1 2 : 4 2 



RAW DATA FROM ADS200 DATA SYSTEM Page 

Instrument code: 
Run ID: 

POS SAMPLE ID 

I 
017 -01 

Value 
Spike added 
I n t e r c ep t 
Slope 
C o e f f i c i e n t 
Calc. cone. 

F2 
8913602 

018 -01 

Value 
Spike added 

019 -01 

Value 
Spike added 

020 -01 

Value 
Spike added 

021 -01 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

022 -02 

Value 
Spike added 

CODE CLIENT ID 

M3S2 4606B-1A 

Pb-S 

HIGH 
30. 00 

81. 467 
- 1 . 747 
0.5926 
-46.5 + 

MODS 4606B-1A 

Pb-S 

78. 47 
0. 00 

M1DS 4606B-1A 

Pb-S 

HIGH 
10.00 

M2DS 4606B-1A 

Pb-S 

HIGH 
20.00 

M3DS 4606B-1A 

Pb-S 

HIGH 
30. 00 

93.493 
-2.262 
0. 7322 
-41.2 + 

MOS . 4606B-2A 

Pb-S 

55.96 
0. 00 

DILUTION 

1. OOx 

Tl-S 

DATE TIME 

16 MAY 89 12: 44 

46. 59 ^ ~ - \ * 
00 5 

0. 1 
1. 548 

0.9998 
0. 1 S 

68, 

83.27 
^.00 

37. 
1. 538" 

0.9999 
24.2 S 

00> 

'16 MAY 89 12: 47 

16 MAY 89 12: 49 

16 MAY .89 .12: 51 

16 MAY 89 12: 54 

16 MAY 89 12: 56 



RAW DATA FROM ADS200 DATA SYSTEM Page 5 

Instrument code: 
Run ID: 

POS 

F2 
8913602 

SAMPLE ID 

023 -02 

Value 
Spike added 

024 -02 

Value 
Spike added 

025 -02 

Value 
Spike added 
Intercept 
S1 ope 
Coeffic ient 
Calc. cone. 

026 -03 

Value 
Spike added 

027;-03 

Value 
Spike added 

028 -03 

Value 
Spike added 

CODE CLIENT ID 

MIS 4606Q-2A 

Pb-S 

72.96 
10. 00 

M2S 4606B-2A 

Pb-S 

84. 88 
20. 00 

M3S 4606Q-2A 

Pb-S 

99. 96 
30. 00 
56.852 
1. 439 

0.9979 
39. 5 S 

MOS 4606B-3A 

Pb-S 

HIGH 
0. 00 

MIS 4606B-3A 

Pb-S 

HIGH 
10. 00 

M2S 4606B-3A 

Pb-S 

HIGH 
20. 00 

DILUTION DATE TIME 

1.OOx 16 MAY 89 12:59 

16 MAY 89 13: 01 

16 MAY 89 13: 04 

16 MAY 89 13: 06 

16 MAY 89 13: 09 

16 MAY 89 13: 11 

f 



RAW DATA FROM ADS200 DATA SYSTEM Page 6 

Instrument code: 
Run 1 

POS 

ID: 

SAMPLE ID 

F2 
8913602 

029 -03 

CODE CLIENT ID 

M3S 4606B-3A 

Pb-S 

DILUTION DATE TIME 

l.OOx 16 MAY 89 13:14 

Tl-S 

Value 
f Spike added 

I 



RAW DATA FROM ADS200 DATA SYSTEM Page 7 

Instrument code: F2 
Run 

POS 

ID: 

SAMPLE ID 

035 -01 

8913602 

CODE 

M3S 

Pb-S 

CLIENT ID DILUTION 

4606B-1A 5.OOx 

DATE TIME 

16 MAY 89 13:32 

Value 
Spike added 
I n t e r c e p t 
Slope 

+*. Coef f i c i e n t 
Calc. cone. 

50. 03 
30. 00 
12.096 
1. 277 

0.9997 
9. 5 S 

036 -01 MOSJ 4606B-1A 

Pb-S 

Value 
Spike added 

037 -01 
->.:-
.J!.-. 

12.08 
0. 00 

M1S2 4606B-1A 

Pb-S " 

038 

Value 
...Spike added 

-01 

25. 55 
10.00 

Value -
Spike added 

039 -01 

Va 1 ue '"C".". ̂ X*-'"S;/Vi 

Spike added -* 
Intercep t....•„._.. :,. 
Slope . '-^^frTK 
C o e f f i c i e n t 
Calc. iconc. V 

040-07. 

Value 
Spike added 

M2S2 4606B-1A 

Pb-S 0 

37". 22" -
' 20.00 " 

M3S2 4606B-1A 

Pb-S 

:7iV 54.85 
30.00 - : 

11. 428 _ 
1.400 

0.9963 
; ".'8.2 s ' 

MOS . _ .4606B-7A 

Pb-S 

25.28 
0. 00 



RAW DATA FROM ADS200 DATA SYSTEM Page 8 

Instrument code: 
Run ID: 

POS SAMPLE ID 

8913602 

041 -07 

Value 
Spike added 

CODE CLIENT ID 

MIS 4606B-7A 

Pb-S 

37. 53 
10. 00 

DILUTION DATE TIME 

5.OOx 16 MAY 89 13:47 

042 -07 

Value 
Spike added 

043-07 ' 

Value 
Spi ke added 
I n t e r c e p t 
Slope 
C o e f f i c i e n t 
Calc. cone. 

0441-03 

- r Value -~' — 
-,'~4- spike added 

04sf -03 

Value 
Spike added 

046 -03 

,,-J,. Value 
y » spike added 

M2S 4606B-3A 

Pb-S " 

28.86 _ 
20. 00 

(•• •* ' » 



RAW DATA FROM ADS200 DATA SYSTEM Page 9 

Instrument code: 
Run ID: 

POS!SAMPLE ID 

047!-03 

; Value 
Spike added 
I n t e r c e p t 

f Slope 
| C o e f f i c i e n t 

Calc. cone. 

F2 
8913602 

CODE CLIENT ID 

M3S 4606B-3A 

Pb-S 

42. 45 
30. 00 
10.254 
1.010 

0.9839 
10.2 + 

DILUTION DATE TIME 

100.OOx 16 MAY 89 14:02 

Tl-S > at 

54.81 ° 

048 -03 

Value 
Spike added 

049 -03 

Value 

Spike added 

050 -03 

Value 
Spike added 

: i 
t~ --

051i-03 

Value 
I Spike added 

Intercept 

X l T - s l o p e •. 
^ | Coef f i c ient 
'-•J Calc. cone. 

.052 50 PPB 

Value 
Check 

_ l.OOx / ,16 MAY .89 14: 14 

Tl-S 



It 
l! 

Instrument code: 
Run ID: 

POS SAMPLE ID 

053 CAL BLK 

Value 
Check 

054 -01 

Value 
Spike added 

055 -01 

056; 

Value 

Spike added 

-01 

Value 
Spike added 

057i -01 

. - i It... 

Value 
Spike added 
Intercept -
Slope 
Coefficient 
Calc. cone. 

058 -04 

Value • 
Spike added 

RAW DATA FROM ADS200 DATA SYSTEM Page 10 

F2 

8913602 

CODE CLIENT ID DILUTION DATE TIME 

CCB 3 l.OOx 16 MAY 89 14:17 

Pb-S Tl-S ^ ^ 

-00.38 
OK OK 

MODS 4606B-1A 5.OOx /16 MAY 89 14:20 

Pb-S Tl-S 

21.98 08/39 
0. 00 yO. 00 

M 1 D S ^ 89 14:23 

Pb-S ( Tl-S 

"32.77 "2&^19 
10. 00 10. 0 

M2DS 4606B-1A 5.00x / 16 MAY 89 14:25 

__Pb-S _ _ ^ _ J . i - J L 

2 0 . 0 0 2 0 / 0 0 

M3DS; jf?24606B - 1 A ^ T f y ' S ."00 T T T I 16"MA Y "89 "T 4 : 2 8 

- Pb-S ^ : ^ ^ ^ - f 7 ~ J l - S -— 

~ S 6 7 i i s \ r :.. ~:$ji2T 
30.00 30.00 

21.649 . \9.049 
1.137 1̂ 4̂.7 

0.9996 0.999 
19.0 S 5. 6 S 

MOS 4606B-4A l.OOx / 16 MAY 89 14: 30 

Pb-S * Tl-S " 

HIGH -00/21 
0.00 ' 0.00 

•i 



Instrument code: 
Run ID: 

POS SAMPLE ID 

0591-04 

Value 
Spike added 

060 -04 

Value 
Spike added 

061 -04 

Value 
Spike added 
I n t e r c e p t 
Slope 
Coe f f i c i e n t 
Calc. cone. 

062 -05 

Value ~~ 
Spike added 

063 -05 

! Value 
Spike added 

064 -05 

;. V a l u e .rv. r-r-r,--;-,-

T Spike added 

RAW DATA FROM ADS200 DATA SYSTEM Page 11 

F2 
8913602 

CODE CLIENT ID DILUTION DATE TIME 

MIS 4606B-4A l.OOx.. 16 MAY 89 14:33 ... 

Pb-S Tl-S - , ̂  .€A 
. ... 

HIGH - 1 S.,J3t 
10.00 10.0( 

M2S 4606B-4A l.OOx / 16 MAY 89 14:35 

Pb-S Tl-S 

HIGH 3 1 . 2 3 
20 . 00 2 0 / 0 0 

Pb-S jtl-S 

HIGH ( 48 .23 
30. 00 \ v 3 0 . 00 

21 .649 . - o : 
1. 137 - 1.618 

0.9996 0.9999 
,.,r „.„.... :,..,._. 19 .0 .5 . r - 0 . 2 .S 

MOS 4606B-5A l.OOx / 16 MAY 89 14: 40 

z z z ^ ' l i : . Pb-s T l -s 

H I G H 0 Q ^ 2 5 

'̂ I~::Z:;:TZ^Z:IO^OO [Tzzyy r̂;r\ yo. oo r - " - r "t7:^:~:\'~r 
MIS 4606B-5A / l.OOx 16 MAY 89 14:43 

Pb-S / T l - S 

H I G H \ ^ _ 1 5 . 53 v;';;-..'-' ' ^ ' ' [ ' y - - ^ : - - ' ' / " ? 

. 10.00 4 10. 

M2S 46068-5A ; l . OOx / 16 MAY.;89 .14: 45 ; ~ £ 7 

Pb-S ' T l - S 

2 0 . 0 0 V 2 0 / 0 0 * : - \ " " 



RAW DATA FROM ADS200 DATA SYSTEM Page II 

Instrument code: 
Run ID: 

POS SAMPLE ID 

065 -05 

Value 
Spike added 

j I n t e r c e p t 
J Slope 
4- Co e f f i c i e n t 
i Calc. cone. 

• i 

! 

066!-06 

Value 
Spike added 

F2 
8913602 

CODE CLIENT ID 

M3S 4606B-5A 

Pb-S 

HIGH 
30. 00 

21.649 
1. 137 

0.9996 
19.0 S 

MOS 4606B-6A 

_r.Pb-S^v..; .. 

HIGH 
0. 00 

DILUTION DATE TIME 

l.OOx 16 MAY 89 14:48 

Tl-S 

067 -06 

Value 
Spike added 

MIS 4606B-6A 

Pb-S 

HIGH 

io. oo ; 
068 -06 

ir~ Value -~ 
i ~ Spike added 

069 -06 M3S 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

070 ;-08 

Value 
Spike added 

M2S 4606B-6A 

Pb-S - ^ 

Pb-S 

HIGH 
30. 00 

21.649 .7 
1.137 

0.9996 
19. 0 S 

MOS . :r:. 4606B-8A 

Pb-S 

15.89 
0.00 

00/41 
04 00 



RAW DATA FROM ADS200 DATA SYSTEM Page 13 

Instrument code: 
Run ID: 

POS SAMPLE ID 
i 

071 -OS 

Value 
Spike added 

F2 
8913602 

CODE CLIENT ID DILUTION DATE TIME 

072 -08# 

Value 
Spike added 

073-08 

MIS 4606B-8A 

Pb-S 

27. 98 
10. 00 

M2S 4606B-8A 

Pb-S 

42.02 
20.00 

M 3 S -^=K? 4 606B-8A 

Pb-S 

1. OOx 

Tl-S 

16 MAY 89 15: 02 

4 

16 MAY 89 15: 05 

Value 
Spike added 
Intercept 
Slope 
C o e f f i c i e n t 
Calc. cone. 

54. 42 
30. 00 ... 
15.633 
1. 296 

0.9996 
12. 1 S 

1 • 
074 50 PPB CCVH 

Pb-S 

Value -* 
Check 

075 CAL BLK 

! Value 
Chec k 

076 T-04~~ 

46. 64 

CCB S 

Pb-S 

01.15 

MOS 

Pb-S 

Value 
Spike added 

40. 52 
0.00 

4606B-4A 



RAW DATA FROM ADS200 DATA SYSTEM Page 14 

Instrument code: 
Run ID: 

i| 

POS SAMPLE ID 

077' -04 

Value 
Spike added 

re. 
8913602 

CODE CLIENT ID DILUTION DATE TIME 

078! -04 

Value 
Spike added 

079 -04 

MIS 4606B-4A 

Pb-S 

48. 34 
10. 00 

M2S 4606B-4A 

Pb-S 

61.39 
20. 00 

M3S ' ̂ 4606B-4A V5. OOx 

16 MAY 89 15: 17 

Value 
Spike added 
Intercept 
Slope 
Coe f f i c i e n t 
Calc. cone. 

080, -05 

Value 
Spike added 

081 -05 

? Value 
, Spike added 

082 -05 

Value .„ 
Spike added 

Pb-S 

70. 63 
30. 00 . :; 

39.713 
1.034 

0.9957 
38.4 S 

MOS 4606B-5A 

Pb-S • 

. 40. 71 

--, — o.oo 

M1S~~~,~4606B - 5 A 

Pb-S 
51.59 
10. 00 

M2S - -4606B-5A 

Pb-S 

63.41 • 
' ' '* 20.00 " 



RAW DATA FROM ADS200 DATA SYSTEM Page 15 

Instrument code: 
Run ID: 

POS SAMPLE ID 

! 
083 -05 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

F2 
8913602 

084 -06 

Value 
Spike added 

035; -06 

i Value 
Spike added 

036 -06 
v i 

Value — -
Spike added 

087 -06 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

088:-09 

Value 
Spike added 

CODE 

M3S 4606Q-5A 

Pb-S 

CLIENT ID DILUTION 

5. OOx 

DATE TIME 

16 MAY 89 15:32 

Tl-S 

78. 13 
30. 00 

39.848 
1.241 

0. 9975 -
32. 1 S 

MOS 4606B-6A 

63. 43 
0.00 

MIS 4606B-6A 

Pb-S 

76.91 
10. 00 _ _ 

50.45 ^5 -to* 

16 MAY 89 15: 36 

16 MAY 89 15: 38 

M2S 4606B-6A 

Pb-S .;...„. ; 

- HIGH 

."• 20. 00 ~r~~:.:.; 

M3S 4606B-6A 

.': Pb-S - . I 
HIGH 
30.00 

65.880 , 
0.306 " 

0.4844 
215.3 + 

16 MAY " 89 "15: 40 

MOS ^ .4606B-9A 

Pb-S 

89.87 
0.00 

16 MAY 89 15: 43 

t16 MAY 89 15:45 



RAW DATA FROM ADS200 DATA SYSTEM Page 16 

Instrument code: 
Run ID: 

POS SAMPLE ID 

089 -09 

Value 
Spike added 

F2 
8913602 

090 -09 

Value 
Spike added 

0911 -09 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

092 -10 

Value 
Spike added 

093 -10 

Value 
Spike added 

094 -10 

Value : w 

Spike added 

CODE CLIENT ID DILUTION DATE TIME 

MIS 4606B-9A 

Pb-S 

DIG HI 
10. 00 

M2S 4606B-9A 

Pb-S 

HIGH 
20.00 

M3S " 4606B-9A 

Pb-S 

HIGH 
30. 00 

84.388 
-0.487 
0. 5810 
-173.1 + 

J6> 

16 MAY 89 15: 48 

16 MAY 89 15: 50 

16 MAY 89 15: 53 

17.79 
30> 
-0.225 
1.268 ". 

0.9999 
-0. 1 S 

MOS "EXTRACTION 1. OOx 

' P b - S T l - S 

- 0 0 , 

16 MAY 89 15: 55 

- 5 1 . 6 2 
- 0 . 00 J>0 

MIS EXTRACTION DUPLICATE / l . O O x 

P b - S T l - S 

16 MAY 89 15: 58 

65. 66 
10. 00 )0 

M2S ' EXTRACTION DUPLICATE / l.OOx 1 16 MAY 89 16:00 

Pb-S Tl-S 

76.22 
20. 00 

29. 
20/00 



RAW DATA FROM ADS200 DATA SYSTEM Page 17 

Instrument code: 
Run! ID: 

POS SAMPLE ID 
1 

095f -10 

Value 
Spike added 
I n t e r c e p t 
Slope 
C o e f f i c i e n t 
Calc. cone. 

F2 
8913602 

096 50 PPB 

Value 
Check 

097 CAL BLK 

Value 
Check 

098 -06 

•}•• 

----- Value -
• Spi ke added 

099 j-06 

it Value 
! Spike added 

100 j-06 

value '.;•;./. 
Spike added 

CODE 

M3S 

CLIENT ID DILUTION DATE 

EXTRACTION DUPLICATE l.OOx 

TIME 

16 MAY 89 16: 03 

Pb-S 

94. 11 
30. 00 

51.198 
1. 380 

0.9950 -
37. 1 S 

M2S 4606B-6A 

48. 45 
20. 00 

"i 



-»r» ja;t »Vtl»i«*JJj(i). 

DATA SYSTEM 

Instrument code: 
Run ID: 

PCS SAMPLE ID 

101 -06 

Value 
Spike added 
I n t e r c e p t 
Slope 
Coe f f i c i e n t 
Calc. cone. 

102 -09 

Value 
Spike added 

103 -09 

Value 
Spike added 

104; -09 

"t- Value •-• 
-| - Sp ike added 

105 -09 

Value 
Spike added 
: Intercept 
Slope - " 
Coeffic ient 
Calc. cone. 

DILUTION DATE TIME 

50.OOx 16 MAY 89 16:18 

Tl-S 

54.24 ^ 

16 MAY 89 16: 20 

16 MAY 89 16: 23 

106 -09 

Value 
Spike added 

Page 18 

16 MAY 89 16: 28 

16 MAY 89 16: 31 

16 MAY 89 16:33 

C: -K 1 



RAW DATA FROM ADS200 DATA SYSTEM Page 19 

Instrument code: 
Run ID: 

POS SAMPLE ID 

107 -09 

Value 
Spike added 

F2 
8913602 

108 -09 

Value 
Spike added 

109 -09 

110 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

-11 "•" " \ 

Value 
•J Spike added 

111 •11 

Value 
Spike added 

112:-11 

CODE CLIENT ID 

MIS 4606B-9A 

Pb-S 

35. 63 
10. 00 

M2S 4606B-9A 

Pb-S 

42. 05 
20. 00 

M3S 4606B-9A 

Pb-S 

53.92 
30.00 
19.433 
1. 178 

0.9804 
16. 5 + 

DILUTION DATE TIME 

5.OOx 16 MAY 89 16: 36 

Tl-S 

MOS EXTRACTION 

Pb-S ^ -

^-09.84 
0.00 

MIS EXTRACTION 

Pb-S 

22. 34 

: 10.oo 

Value ̂.;.*.'-Vf;: 
Spike added 

M2S EXTRACTION 

• 1

 P b_ s " " /v . • -

.. 34.47 ; ;. .;: . ; 
20. 00 

45"^ ^ 
10." 

5.OOx / 16 MAY 89 16:38 

Tl-S 

28/02 
>. 00 

5. 00x ̂  16 MAY 89 16: 41 

Tl-S 

s41.76 " " 
0̂0 

0. 5/ 
1.367 

0. 9995 
0. 4 S 

l.OOx / 16 MAY 89 16:43 

Tl-S 

-00/46 

>. 00 -

JLANK 1. 00 x" i 6" MA Y "89 16: 46 

Tl-S 

.18 
10. 

BLANK / l.OOx 16 MAY 89 16: 48 

Tl-S 



RAW DATA FROM ADS200 DATA SYSTEM Page 20 

Instrument code: F2 
Run ID: 8913602 

POS SAMPLE ID 

113 -11 

Value 
Spike added 
Intercept 
Slope 
Coeffic ient 
Calc. cone. 

114 50 PPB 

115 

Value 
Check 

CAL BLK 

Value 
Check 

CODE 

M3S 

CLIENT ID DILUTION DATE TIME 

EXTRACTION BLANK l.OOx 16 MAY 89 16:51 

Pb-S 

44.61 
30. 00 
10.349 
1. 164 

0.9989 
8. 9 S 

CCV 

Pb-S 

54.07 

CCB 

Pb-S -

00.84 

T 1 ~ s ^ 

53.21 5 ' 

16 MAY 89 16: 57 

OK 



F A L 

* . i n Ho! : F ;•; -3'3 1.5 7 0 1 

rnPf?,H' ' i .1APRFI I. —ASH V I D E O '2 
i 

- : i . w . t ^ n t ' : 

AC '~H.! i t--T-c! : 

r 1 rn • L 5 2 

.- ;-. ,.• ^ •-, 3 i n o !"•!'••"• t 

5-.- PFi= 
:' 1. / ' ^ 'f* P v K p r 

i n l.r-

! . !. I. »/ - ..V 

2 | C A L ::•!.. K 

•5 } CRA 

A • if • p ' F 

5 I p 6 

7 l| f ' A l 6L>: 

;8 . O P r o 

9 ; 5 F F B . 
10 i 5 0 p p e 
1 1 ! 1 0 0 F'F'3 

• , - o o s r a t * 

n e t h o d 

r P A O 

0 6 W 

A 5 0 6 W 
C C v 

CC 3 

WSO 

y tS 1 

WS2 

UJS3 

«.: 1. i t 11.' 

"••••••./ 
I C S 

CP AO 

• D8W 

A-SOBW 

. C C V 

C 0 5 

5 5 0 

S I 0 0 

T air-

05 / '!./ } '-'-I • 4. 4 

0 5 / i 7 / 2/-i J '-"! " i ' •''< 
0 5 / 1 7 /' '5 L :> 55 
05/ .i 7/89 19 : 5 7 
05 / i. ? /S'-̂  'SO : 02 
05/17/69 '20 ;: l"i ij. 

05/17/8^ 20: 10 
05/17/89 
0 5 /1 7 / 89 
05/17/89 
05/17/89 

- l i p 



AA Sequence 

Date!: S 

GRAPHITE FURNACE AA RUN BENCH SHEET ! 
Instrument ID: F^,^yF3,F4 Page~ 1 of X 
Reviewed by: Instruments Method #:j p 

Operator: 
Background: BjJ) BD 
Time Calibrated: \(\'Z\ 

disc # 

Standards Prepared i5") 9 -flq 

_2L£1_ 
Standards Source: ; 
1. Calibration: to ppn^ 

acq 

2. ICV: CWi L5'fo$ 
3. CCV: 517 PfK 

A 
Run ID: 
Element: As 
Wavelength (nm) :- gg3.j 
Slitwidth (nm): \-0 
Integration Time (sec):3*6 

STDl: O STD2: S 
STD 4: STD3: so l°0 

COMMENTS 
1 

" 2 
" 3 
" 4 

5 
• 6 
7 

" 8 
9' 

' 10 
" 11 
" 12 
" 13 ; 

: M , 
15 

' 16 
" 17 
" 18 
' 19 
" 20 
'21 
"22 
'23 
'24 
-25 
'26 
'27 
"28' 
' 29" 
'30 
' 31 
'32 

SKTNNEP, AND SHERMAN—• 
B 

Run ibsj 8 1 1 3 ? 
ElementYv S e ( ^ t ) 
WavelengthN^hm): 
Slitwidth ( 
Integration TimeJsec): g. o 

STDl: Q STB2z fa 
STD3: STD4\ roo 

SAMPLE ID 

cv 
r.R 

V 

DILUTION 

f 



N o r m a l C a l i b r a t i o n 

RINSE 

j P b - S T l - S 
S t a n d a r d Z ^ S T ^ > OR> 
A b s 1 0 . 0 0 2 0 . 0 0 0 
Mearj 0 . 0 0 2 0 . 0 0 0 
P / H | 0 . 0 0 1 0 . 0 0 2 
A b s ' 2 0 . 0 0 1 0 . 0 0 0 
Mean 0 . 0 0 1 0 . 0 0 0 
P /H 0 . 0 0 1 0 . 0 0 0 
AUTO ZERO 
19 : 2 1 : 30 
W e d ; 17 MAY 1989 

; P b - S T l - S 
S t a n d a r d C ==>TD 2- S i l o 
A b s 1 0 . 0 1 7 0 . 0 2 2 
Mean 0 . 0 1 7 0 . 0 2 2 
P / H 0 . 0 1 4 0 . 0 3 3 
Abs 2 0.015 0.022 
Mean 0.016 0.022 
P/H 0.016 0.034 

1 Pb-S Tl-S ..... ... 
Mean 0.016 0.022 
SD -i 0. 001 0. 000 
RSD 08. 75 00.00 

. Pb-S Tl-S 
Standard 1 * " T 0 3 

Abs 1 0.155 0.109 
Mean 0.155 0.109 
P/H 0.211 0. 178 
Abs? 2 0 . 1 5 1 0 . 1 1 0 . 
Mean 0 . 153 0 . 109 
P / H : 0 . 2 0 9 0 . 1 9 7 

- P b - S T l - S • 
Mean 0 . 1 5 3 O . 1 0 9 
SD . 0 .003 .0.001 
RSD! 0 1 . 8 3 0 0 . 9 1 

Pb-S Tl-S 
Standard 2 ^TT> u \oolioo 
Abs j 1 0. 284 0.206 
Mean 0.284 0.206 
P/H 0.377 0. 324 
Abs .2 0.281 0.210 
Mean 0.282 0. 208 
P/H 0.355 0.321-

Pb-S T l -S 
Mean 0. 282 0.208 
SD 0. 002/ 0.003 : 

RSD 00. 78 01.34 

CALIBRATE A 
STD CONC MEAN 

Z 0 0 . 0 0 0 . 0 0 0 
C 05 .00 0 .016 

I 1 5 0 . 0 0 0 . 1 5 3 
' 2 9 9 . 9 9 . 0 . 2 8 2 

APP CONC 
CTH •! 7 r\r\ r\r\ 



RAW DATA FROM ADS200 DATA SYSTEM Page 1 

Instrument code: F2 
Run ID: 8913701 

POS SAMPLE ID 

001 ICV-4 

Burn 1 
Burn 2 
Mean 
RSD 

002 CAL BLK 

Burn 1 
Burn 2 
Mean 
RSD 
Check 

003 CRA 

B u r n 1' 
ji - B u r n 2 

Mean 
RSD 

0 0 4 PB 

Burn 1 
Burn 2 
Mean 
RSD 

005 PB 

CODE CLIENT ID 

ICV 2-

Pb-S 

48. 05 
46. 83 
47. 44 = 
01.81 

ICB Z-

Pb-S 

00. 14 
-00.01 
00.06 = 

DIG HI 
OK 

CRAO . 

Pb-S 

04. 25 
05. 63 
04. 94 = 
19.73 

DBW " ' 7 / " 

Pb-S 

00. 48 
00. 37 
00.42 
18. 57 

ASDBW 

Pb-S 

Burn 1 
Burn 2 
Mean * 
RSD 
Sample value 
Spike added 
Spike recovery^ 7. 

10. 59 
09.28 
09.93 = 
09. 32 '~ 
1. 10U 

10.00 
99. 3 

DILUTION 

2. OOx 

Tl-S 

DATE TIME 

17 MAY 89 19: 44 

4 i ' 3 6 < S ^ A T - ^ f 

4 8 > B i ^ ^ 5 1 

4 8 . 2 8 = 
00.21 

17 MAY 8 9 19: 49 

OK 

17 MAY 89 1 9 : 5 3 

10. 11 
^00 

10. 
00. 77 

17 MAY 89 19: 57 

Dli 

v71 

17 MAY 8 9 2 0 : 02 



RAW DATA FROM ADS200 DATA SYSTEM Page 2 

Instrument code: F2 
Run ID: 

POS SAMPLE ID 

006 50 PPB 

Burn 1 
Burn 2 
Mean 
RSD 

; Check 

007 CAL BLK 

Burn 1 
Burn 2 
Mean 
RSD 
Check 

8913701 

CODE 

CCV \ 

Pb-S 

CLIENT ID 

49. 70 
51. 58 
50.64 = 
02.62 

OK 

CCB V 

Pb-S 

00.26 
00. 16 
00.21 = 
33.33 

OK 

DATE TIME 

17 MAY 89 20:06 

17 MAY 89 20:10 



p M E T A L S 

Kun x :\ 

I 
F 1 --fnf:= o i ; 

' 5 3 o 1.3 7 r i 1 

. MEF. -50 3 0 6 

3-

A.o •:•!.! 1 r e d : 

r u n o h e d ; 

0 5 / 1 7 8 9 o y ONF 
0 5 / .1 9 / >;: '3 !;•, y O |\l F 

1 1 5 

•2a mo i e <? ode r ' r e o a r a t I o n C 1 l e n t r 0 •2a te 
. i n e t hod" 

] 

i. 0 F P B :6 iO 50 05 /16 -'.-""I 
•y '•• 1 000 Pi^B U)S 1 5.1 000 0 5 /1 6 / 8 0 

\ | 2000 PPB WS2 S 2 0 0 0 05/L6/39 

4 002' FpR WS5 . 34000 0 5 / \ o / 5 9 
=. 10 V I ICV ICV 05/ 1.6/89 

6 j 'VAL. BLK ICS . ICR 05/16/89 

LCSFW LCSU L 0 S 0 5 / 16 / 3 9 

PB DBW 08 W 05/16/89 
9 - '.'<0':ri~:-".f-. ~ 0 1 MOS F u r n a c e 4 6 Ci 68-1 AO ' 05/ 1.6/39 
_ <! 

! '..1 i 
-•.Qfi5Q56 — 0 J M l. 5 ' Fu r n a c e ' 4606B- '! A ""' 0 5 / .1 6 / 8-9 

'L !. 390 .sn 55 — 0 1. M2S F u r n a c e 46068— 1A 05/16/89 

] p/^ri 50 5^—01 ' M35 Furnac••••? 4 6068-1 A 05/10/89 

1. :> ! '5-9050 56 — 0 L 11052 j - u r n a c e 4606B— 1A 00 0 5 / 16 / 8 9 

1 4 890 5i"' 56 -0 1 n 1 s 2 F u r n a c e 4606B- IAD 05/16/89 

1.5 - 8905056- 0 1 H252 • F u r n a c e 46068- IAD IJ 5 / 1 P. / 8 9 

1 5 | 89 0 5 0 5' 6 — 0.1 M3S2 F u r n a c e 4 6068— 1 AO 0 5 / .16 / 89 

I 7 .5Q050 56—01 ' noDS F u r n a c r 48068- 1A SO 05/16/89 

1 -.* •8' -; 0 50 5 6 — 0 1, 1110 5 F u r n a c e 4 0 6 8 — IAS 0 5 / I 0 / 3 9 

! 9 S'-'O 50 56 -01 1*1 2 0 8 F u r n a c e 46 063- IAS 0 5/16/89 

20 3 9 0 5 !j 5 6 — 01 M3DS -Furnace . 46068- IAS - 05/.16/89. 

2 L 2000 PPB CCV/' CCV " 05 / 1'6 /' 89 

CAL BLK COB. CCB 05/.! .6/89 

23 3 9 0 5 0 5 6 -- 0'2 1*105 • F u r n a c e ' 4 8 0 68 — 2 AO 05/16/89 

24 890 5056-0? " M I S ; f u r n a c e 46068- 2 A 05/IT./89 
- > cr, 8905056—02 . i*!2S - F u r n a c e .- -48068-2 A 05/16/89 

2 6 i •59050 56-02 1*135 — • ------ -Furnace • - 46068-2A • - • 05/16/8 9 • 

2 7 •3905056— 0-3 MOS _. F u r n a c e _ _ 46068-SAO 05/16/89 
• :> .0 8905056-03 ' Ml 5 F u r n a c e 46068- 3 A 05/16/89 

2 '•' 3905056-03 M25 F u r n a c e 46068- 3 A . 05/1o/89 

50 8 903056-03 M3S F u r n a c e 4606B- 3 A 05/16/89 

51 390 5056—04 MOS F u r n a c e 46068.-4 AO 05/16/89 
'J. c 8 9 0 5056—04 . MIS • F u r n a c e - 4 60 63 — 4A 05/16/89 
v. 7. 8905056—04 M2S • F u r n a c e 46068- 4A 05/16/39 

34 5905056-04 M3S . F u r n a c e _ 46068- 4A 0 5 /16 / 8 9 

•35 8'30 5056-05 MOS F u r n a c e 46068- 5 AO Ci 5 /18 / 3 9 

•36 - 890 5056-05 M I S - • . or: .'Furnace :4 6068-5 A "'05/1 6/89 -

•' 7 8 <3 0 5>056 -05 M25'.' • '• 2-' F u r n a c e 48068— 5A . . 05/16/89 

38 8905056-0 5 M3S " "' F u r n a c e • 46068- 5 A ' 05/16/89 
59 8905056-06 ''105 .. ' ••." .:./'.: ' Furnace-'.'; ~ 46068-6 AO "•' " "0 5/16/8 9 

--•f 

4 0 
890505^-06 " ' M.1.S F u r n a c e 46068- 6 A " 0 5 / 1 6 / 8 Q 

41 890 5056 — 'D6 M 2 S F u r n a c e 46068- 6A 05/16/39 

4 2 8 90 5056 — 126 M3S F u r n a c e 46068- 6 A 0 5 / 16 / 8 9 
4.3 2000 FPS CCV CCV 05/16/89 

1 me 



..-it 1IIO X e C o d e > a r a t \ o n ' C l i e n t 1 0 

n e t h o d 

CCB 0 0 B f i . ' - i / 1 f , / : i - 3 

• 7 , 0 3 0 5 c - 0 " ' '-105 i-1 ! r n a c e 4 ' J 3- 8 - • •• A 'J 0 5 / L '*"-' .*' O ''T* 

< i r • ;2 - v i j - . 0 ' 2 n i. 5 r i. ! r r i a i . . . ^ .-.'(, 61J r-, 3 — 2 A i i 5. / 1 6 / ; 9 

.''i 7 8 ' - ; 0 5 0 5 5 - 0 7 r i :28 i r ^ a c e . 4 6 0 6 B — 7 A Cj 3 / l 5 / 3 '3 

• \ - '• 
8 - 0 5 0 5 6 - 0 / f"! 5 3 F i . i r n a c e r'.i J*^ . R — 7 A i j .3 / 1 / 3 9 

•l 9 '-IIJ '-H"I -- ''">••' f i o -• F i i r n a c e . 4 6 0 6 B - 5 A O I r - . ' • 9 

C J O * . ) " ! - - Tl '•. M.15 F I i r n a >'."• e 4 7> t.i 'S Fs — h}, A 0 : : ' / i 6 '' 8 -
-V : .5.'->i;i s o s>~. - 0 5 2123 F , i r n a c e , 0.6O S o - 3 A i o / 8 9 

..' :•• o r V ; , i j — i"j 3 5 F'. ! i - n a c e 4 6 0 6 8 - 8 A 0 5 ' 1 r. / ' X ' i 

; ' - n v . - . i ' i 1-.^-. f l O S r i i r n a c e 4 . 3 0 6 0 — 9 A O 0 5 / /.:•:; 
~.u 7 ' i n - , n 3 3 - 0 ' - * !*i 1 5 F i i r n a c e 4 6 0 6 B — 9 A Ci 5 / 1 7- / 8 9 

5 5 • 3 9 0 5 ' J 5'-' - 0 9 i v! 2 8 F * i r n a c e 4 6'.16 B —9 A ! J 3 / 1 f i , / Q 

J.' 6 8 '9 0 5'~ 56 ~ 0 '•-> M3-' • • '• F i i r n a c e 4 6 0 6 B - 9 A Ci 5> / i 6 / ' 8 9 

'-, 7 5--'0 5'"' 56— L 0 no 3 r ' . i r n a c e E X T R A C T I O N i . i i j P O / i 6 / 8 9 

5 8 • 8 c * 0 5 0 5 6 - i Q !1 I 5 F i i r n a c e E X T R A C T I O N Di.18-5 ••' 1.6 / 8 9 

5 ' 3 0 5 0 5 6 - 1.0 i i ; " ' - ' . F i i r n a c e E X T R A C T ! O N 0 0 8 5 / 1 6 / 8 9 

6 0 3 9 0.5 ' _ | 6*:- — 1 0 M 3 5 F' i r n a c e F x ' T R A C T TON 0 0 8 5 / 1 6 / 8 9 

6 8 9 n 3 0 5 6 — .1. .1 no'5 f 1 I r n a e e E X T R A C T I O N suae / 1 6 / 3 9 

6 2 3 9 0 5 0 5 6 . - 1 I n i s F' . i r n a c e E X T R A C T I O N 8 L P 5 3 / 1 3 / 8 9 

*- 8 9 0 3 0 5 6 - 1 I M 2 3 - F'. i r n a c e E X T R A C T I O N 8 U 3 5 / 1 6 / 8 9 

• : . 4 . 3 9 0 5 0 - 6 6 - 1 1 M 3 S F i. \rnace E X T R A C T I O N 61. (35 / . 1 6 / 8 9 

J-, • - 2000 PP& CCV CCV 0 5 / 1 6 / 8 9 

. ;S 6 C A L B L K C C. B C C B 0 5 / 1 6 / 8 9 

;| . . . • . 



AA Sequence #: 

Date; ^/171^1 

GRAPHITE FURNACE 
Instrument ID: 

Reviewed by: 

Operator: 
Background: BS 
Time Calibrated: 

disc # 

SHEET i 

Page' 1 of 

Instruments Method #: 

Standards Prepared: 
D) 

acq 

Standards Source 
1. Calibration:_ 
2 . I C V : U 
3 . 

I C V : . 
CCV: 

/ QUO 

qiTTNNFB AMD SHERMAN 

Run ID; H^/^l0! 
B 

As Element: 
Wavelength (nm) : 
Slitwidth (nm):_ 
Integration Time 

STDl: 6 STD2: 
STD 3: 

Pb 
Run ID: 

c3 
0 . i 

(sec) 
/ 

STD4: 

Element: Se Tl 
Wavelength (nm): 
Slitwidth (nm): 
Integration Time(sec) 

STDl: STD2: 
STD3: STD4: 

COMMENTS SAMPLE ID 
j 1 cv 
1 2 -

3 
4 
5 I 
6 ->) - -

\ 7 2_ 
: - I 8 * b 

l • 9' - DID 
10 

•> > 
11 + I— 
12 V 
13 

3 M +• ) 
15 

1 . ' ' - 16 
!. . 17 
i 18 
< 19 O )_ 

I 20 ) 
21 + 2-

• • I 22 ' 5 
23 
24 
25 -/ 2- -
26 

• i 27 
' 1 28 ^; 

29 
30 r \ 
31 
32 ^ J 
33 
34 •—•-i — 

•:• i 35 
36 
37 

DILUTION COMMENTS 



GFAA RUN BENCH SHEET 

AA SEQUENCE # PAGE 2 OF ~C 

SKINNER AND SHERMAN 
B 

COMMENTS 

/1 

T. 

r= I-OGO 

40 
41 
42 
43 
44 

" 45 
* 46 
" 47 
48 
49 
50 
51 
52 
53 
54 

"55 
" 56 
' 57 
" 58 
' 59 
" 60 
61 
62 
63 
64 
65 

' 66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

76 " 
77 ' 
78 ' 
79 ' 
80 ' 
81 ' 
82 " 
83 ' 
84 " 
85 ' 

SAMPLE ID DILUTION COMMENTS 

n ) 

4- ? 

jo 

4\-

±±_ 



A 1 
ABEORB'ANCE 

O 
AA - 30 
0 . 000 

1 
, 000 

AA - BC 
0, COO 

AA AA-BC 5G 
3ANCE . 0.000 ' 0,000 0, OCC 

0 0 

MEAN* 0,000 STD» DEV,= 0.000 COEF,VAR,= 25.S3 % 
*** *\* ***************** 

oi.OOO AUTQZERC 
****'**************************************************************************** 

AA AA-BC EG 
0*030 0,073 , 0,000 ABSQRSANCE 

Oil 0/3 

| AA - AA-BG EG 
ABSORBANCE 0*031 . 0,030 0,GOl 

H. 030 

AA AA-BC BG 
ABSORBANCE . 0.031 0.030 0,000 

0]: OS: 

f*EA0,030 STD. DEV. = 0.001 COEF. VAR, = 0,74 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

I :, 00 0 STANDARD 1 
******************************* 

j AA AA-BG BG 
ABSORBANCE 0.1S1 0.150 0,00i 

2 . 00! 

? . AA AA-BG BC 
ABSORBANCE 0,151 0,150 . 0.002 

r 
1., 3 3 5 

AA AA-BC BG 
"ABSORBANCE 0.152 0,150 0.001 



J .!-•'.< ' " " " -

MEAN* 2,002 STD. DEV. = 0.0 05 COEF, VAR. = 0.27 % 
************** 

2.00 0 STANDARD 2 
** * *]* ********************************** 

I A A AA - BC BC 
ABSORBANCE 0,313 0.315 0.0 03 

AA AA-BC BG 
ABSORBANCE 0,320 0,317 0,003 

i 

3, 353 

: | AA AA-BG BG 
ABSORBANCE 0.321 0,313 0.003 

f]£AN= 3.350 STD, DEV, = 0,015 CCEF,VAR.= 0.42 % 
****'**************************************************************************** 

4L0CO STANDARD 3 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 



A p O O O 1 

ABSORBANCE 
A A 

0, 033 
A A -sC 
0 . 032 

0. -75 

•-33QFBANCE 
AA 
. 033 

EG 
0, 00^ 

AB30RBANC 
HA AA-BG —• _* 

000 

0,-53 

MEAN- 0,453 STD.DEV,= 0,0 05 COEF,VAR,= 1,23 % 
***4******************************************************************** ******** 

0 0 0 2 \ C 5 q-.bO 

ABSORBANCE 
AA 

0 , 000 
AA-BG 
.0, 001 

BG 
0. 000 

=:7, 0'v, 

ABSORBANCE 
A A 

rt r.rw 
AA-BG 
0,001 

EG " 
,"i O A A 

ABSORBANCE 
• s 

't 
A — 

• AA 
0.000 

AA-BG 
'••O.'OOl'"-" 

30 ' 

:'o, ooc 

nEAN= . .. . 0,007 . . . .STD.DEV. = _ 0,000 COEF,VAR.= .'2.63 
* ***\**************************************************************************** 

'"'-^ AA AA-BG BG 
ABSORBANCE 0,247 0.246 

3. 083 

ABSORBANCE 

:' • . •• 
• AA ' 

- 0,245 
AA-BG 
0.245 

' "BG 
0, 002 .. 

ABSORBANCE 

3|. 

- AA 
0,247 

AA-B̂  
0. 24= 

BC 
0, 002 

Hj= 3.033 MEAN|= 3.033 .. STD,DEV.=. . 0.0 05 • • COEF.VAR.=• 0. IS • .% 

AG, 0 0 0-4 



O O O -4-

A33GRBANCE 

CONTINUED) 

0. 000 
AA - 30 
0,001 0,00 

ABSORBINGS 

•J - w -

AA 
, 0 0 0 

A A - 30 30 
0 , 000 

iBS-irc ABSORBANCE 000 
AA-BG 
0 , 000 

30 
0 , 000 

r, r-,n-

v::: r1EAN= 0,003 ' STB.DEV.=0,005 COEF.VAR>= 35,10 % 

A G ? c o o s £ f M^ok&- |A 
I , A A AA-EG BG 

ABSORBANCE * j ̂  //O 5 *-* * " / ? 0.0G1 0 ,001 0.000 
' - (\* i.iflSQ ,y>r*(<* 

0.014 

ABSORBANCE 
AA-BC 
0 . 0 0 i 

BC 
•0.001 

q,,oi3 

ABSCjREANCE 

3 . 011 

• - AA 
0 , OCf 

AA-EG ~ -

."o". oo i 
- -BG ~ 
'o.ooo. 

MEAN* 0.014. STD. DEV. =.. .J.. 0.003 COEF , VAR , = 23.43 % 
* * * * • * # * * * # * * * * * * * * * # # * * * * # * * ^ 

A G ] 

ABSORBANCE 
AA AA-BC 

O.OSS 0.OS? 
BG 

0.001 

. l " , 052 

ABSORBANCE 

, i.y- -, 
- i; oeo 
f 

AA 
i l 0. 037 

AA-BG • 
0. 027 .. 

EC 
0 . 000 

ABSORBANCE 

1 , 030 

I " -

A A 
0, 037 

AA-BG 
0,037 

• EG 

o.ooi- o 
1 /I. 

MEAN;* 1.074 STD.DEV.= , - 0,01 1 "• COEF• VAR. = 1.01 % 



. | o o o 

ABSORBANCE 

CONTINUED) 
AA 

2. i .IS 

ABSORBANCE 

2. 145 

ABSORBANCE 
Aft AA-BC 

0 . 1SS 
BC 

0,001 

MEAN= 2,122 STD,DEV,= 0,015 COEF,VAR,= 0,72 % 
*********************** 

A O O O O 3 

ABSORBANCE 

(YTP., AA 
. r l ^ ' 2 5 4 

AA-BG 
0, 252 

BG 

o, oo: •**** 
ABSORBANCE 

• 'AA 
0 , 2 5 3 

"AA-BC 
0. 251 

• - EC -
0 . 002 

3, 150 

ABSJRBANCE 
AA 

0 . 254 
AA-BG 

- 0, 253 '.i:..™: 
' EG 

"0,001 

, 173 

*!EAN= 3,170 . . STD, DEV, = .0,0 09 COEF, VAR,= 0, 30 t 
*************** 

A G o c o «3 Ol ̂  ' 4u>CXs C>- IA p 
; | AA AA-BG 

ABSORBANCE £/ ^ / O ^ . ^ i ^ ^ f i ~ J j ^ t f i 9 Q , 002 0 , 003 • *#••«•** 
0. 033 

BC 
•0,00: 

:0R ABSORBANCE 

01024 

-, - 0, 001 — 
, 'AA-3G 
. 0.002 

- EG 
•0.001 

»BS0R ABSORBANCE 
AA 

0, 002 
AA-BG 
0, 002 

" EG 
-0.001 

f o 

-' 
••1EAN = 0.029 STD,DEV,= 
******************************: 
A G O O 1 O 

0.005 - COEF,..VAR, = . 15, 53 X '. 
************************** 



O O 1 o 

ABSORBANCE 
DIP H 

032 

AB53RBANCE 
AA-B' 
0, 02; 

VB53RBANCE 
A A 

0,03" 
AA-BC 
0 . 033 

BG 
0 , 000 

: 1.0=1 
•- . 

!*!EAN= 1,035 STB, DEV. = " 0,005 " COEF. VAR, = 0 i 4E % 
******************* 
A G O O I 1 O I T ^ T Z -

ABSORBANCE 
AA 
1 7 0 

AA-BG 
0, 159 

BG 
0,001 

ABSORBANCE 
AA 

0, 170 
AA-BC 
0 ,153 

~ _BG ~ 
0 . 001"' 

m 

AA 
ABSORBANCE 

AA-BG 
0 ,'"17.1. 

• EG-

..o;ooi 

•2. 133 

M£AN= 2.122 STD,DEV. = . . 0.015 COEF.VAR,= ~ 0.S3 % '"' 
****\* *********** **************************************************************** 

A G C 0 1 2 O ID -4-3 4(̂ 0Ctf 5- I A-J> 

ABSORBANCE 
AA 

0 . 250 
AA-BG 
0 . 243 

BG 
0. 001 

3, 121 
; _ . _ t ...... 

.ABSORBANCE 

, i j 
'. 3, 130 

;T'~ : . • AA ;•- ..-.AA-BC-- ;. 
. . 0 .251, L 0 . 249 

• BG 
0 . 002 

ABSORBANCE 

3!, 133 

AA 
0.251 

AA-EG 
0,250 

BG 
0. 002 

V: 

?*cW= 3.130 . STD. DEV. = 0,0 09 COEF, VAR. = 0. 23 ' % 
********************************************************** 
A G O O 1 3 

.***•****'**•*. j 



O O 1 3 

ABSORBANCE 

0 . 030 

0 ^ 

CONTINUED: 

0, 007 

ABSO'REANCE 

. o; 

AA-BG 
0-005 

BC 
-0,001 

ABSORBANCE 05 
AA-BC 
0. 005 

EG 
0 , 000 

MEAN = 0,075 S 72,DEV.= 0 - 010 COEF.VAR,= 12,25 t , 
*******************************************************************************~ 

AG! o o i-4 o\!> -M %0fofS-i** 
AA AA-BC BG 

ABSORBANCE 0.092 0,052 0.000 

1.. 1 42 

ABSORBANCE 
AA 

0, 031 
AA-BG 
0 ,.03: 

' BG .:. 
-0,0 00 

li.' 123 

ABSORB BANCS 
AA 

0. 091 
" AA-BG 
• 0.031 — 

.. . B - * 

•0,-000 

X 
MEAN= - . 1.135 STD.DEV.= 0.005 . COEF.VAR. = . 0,57 % .. 

* * * *{* **#******************#*»**#**̂  
A G Q G 1 5 0 | s > - r - L . U L O O f b - ' ^ - - • - : 

AA AA-BG BG 
ABSORBANCE 0,175 . 0 , 1 7 5 0.001 

2L 132 

--.-ABSORB ANCE 
AA 

0 . 175 
AA-BG ~ " ~ EG " 

• 0, 1 7 4 . — - : : - : - 0. 001-

1 C O 

2S0R ABSORBANCE 

2!. 190 

Hlflt>to6- / l ^ AA 
0, 175 

AA-BG 
0. 175 

BG 
0. 001 

f1EA\'= 2.1 SB STD. DEV. = 
* *'* * i ********* * * * * * * * * * * * * : 
A G O O 1 6 

0.005 COEF. VAR, = 0.24 % 'l/l : :£ 
r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 



• o o i e ^CONTINUED: 

ABS|RBANCE
 0 l £ > ^ 3 H(,^6-Ur* c , 5 i 4 

•1 ICO 

0 , 252 
30 

o, oo: 

aBSGRBANCE 
A A 
, 252 

AA-3G 
0 , 252 

3C 
A, d C'~ 

ABSORBANCE 
AA 

0. 254 
AA-3G 
0 > 253 0, QOi 

.12: 

r"EAN= B.171 312, DEV, = 0,003 COEF,VAR,= 0.27 X 
St****************************************************************************** 

AG 0 0 17=- r c J <\:?)4 
\ AA AA-2G EG 

0.153 0 ,157 0,000 AE 5 032: ANCE 

1 . 353 

ABSORBANCE 
AA 

0,15; 
AA-EG• 
0, 155 

• BG • 
0. 001" 

1 . 555 

ABSORBANCE 
A A 

0, 153 

1. 955 

AA-BG 
.0. 157. 

• BG 
'0., 00: 

] 

MEAN= . 1,953' . STD. DEV, = "" '_'"0.'007. . COEF , VAR , = ' 0,'34 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i - * * * * * * * * * * * * * * * * * * * * -

AG O O 1 Q C c _ „ ) 

A 3 SO; 5RBANCE 

^34 
A A 

0, 000 
AA-EG 
0,001 

EG 
•0. 001 

, 0.011 

. . ....... 

ABS0R3ANC: 

• • • •) • 
A A 

•0,00: 
AA-BG 
0, 000 

: . E G 

:0. 0 0 1 1 

•,-Q. 004 

ABSORBANCE 
AA 

0 . 000 
AA-BG 
0, 000 

BG 
0, 00 0 

0,. 005 

MEAN= 0,004 -STD, DEV, = " 0.007 COEF. VAR, = 93,59 '% 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G O O 1 3 



O O 1 S3 {CONTINUED? 

ABSORBANCE . ^ ^ 5 - 2 . * ° ' 0 C 2 

p. Q3: 

AA AA -E1 

±35GR2ANC2 ^ ^ V b . ^ ^ 
AA-BC BC 

o, cc-2 o.ooo 

0 . 022 

AA . AA-BC BG 
ABSORBANCE 0,001 0,001 . 0,000 

j 

6,014 

MEAiji* 0,023 STD * DEV, = 0,009 COEF.VAR,= 37,95 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A O 0 0 2 0 (JZ. •+• I Hl^0^e>-02-ft 

, j AA AA-BG BG 
ABSORBANCE 0.035 0,035 0.001 

055 

" ! AA AA-BG ' "BG 
ABSORBANCE 0,033 0,037 0.001 

. 033 

I " " - AA AA-BG ' BG 
ABS'|'RBANCE • - " ' "6, OSS - • "• 0,033' '-:' 0,000 - .-'-1.--V . 2 

1 , 051 

MEAN- 1.032 . STD.DEV.= .. 0.014 . COEF,VAR.= 1,32 .% 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G O G 2 1 H^Ol* 6> - Q i - A • . . . . . . . . . 

AA AA-BG EG 
ABSORBANCE 0.172 0,170 0,001 

— i - DD 

V j • - . A A AA-BG " . " BG 
ABSORBANCE •. — -- - - -• • . 0 .173 0.173 — - 0,001-

V i ' • ; . .. - . 
2 . 150 •' - - - - • - - •• ' ' 

> i AA ' AA-BG BG 
ABSORBANCE 0.174 • 0.173 0.001 

2, 152 

MEAN= 2.152 STD, DEV. = .' 0,015 COEF,VAR.= . 0.74 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G O O 22 22 



| O O S 2 {CONTINUED; 
! a . _ A A A A A - EG EG 

ABSORBANCE 0 2 f 3 4 (jOU 0 . 231 0, 24S 0.002 

5,131 

" 
. l! AA AA-BG BG 

ABSORBANCE 0,252 0,250 0,002 

. . 
• AA AA-BG BG 

ABSORBANCE 0,253 0 ,252 0 . 0 0 : 
' ! 

3,165 

MEAN-- 3,147 STD. DEV, = 0,017 COEF,VAR,= 0,54 % 
******************************************************************************** 
A G 0 0 2 2 3 t j ^ q / .OOf t -SA-

«-r\ AA AA-BG -'G 
ABSORBANCE ^-=> \ . 0 ^ 3 ^ ' ^ ^ 0 , 0 0 4 . 0 ,004 -0 ,001 

v •» (^5.000-5' 

0,055 r - . ^ ^ ;= 

i AA . ; AA-BG . .... ' / • '. BG::~ " : : z r : : j ; 
ABSORBANCE _ 0,002 0,003 ,# -- 0-, 0 01 , .Zg 

I ' AA ' AA-BG BG -
ABSORBANCE - - - --:- -0.002 •- - : 0,003 — -------'' -:0 7 001-— --'—_.: 

- 0,033 ' • - • - . " - . • - - :- •- ' •: • - - - • 

MEAN= 0,042. . STD, D E V , 0 . 0 1 2 ' . COEF. VAR, = 27,53 % . .. 
**************** 

A G . 0 0 2 4 0 2> -H • ^DUtf- 3 * • 
• I 1 * AA , AA-BC EG 

ABSORBANCE 0.030 0,030 0,000 

1,115 . . 

: ' T 1" :TT; : :^N"V~T7';^7;t-™7r:.AA'" 7- AA-BG '. .EG 
ABSORBANCE •.- -- . - • ;-••-•» — 0.089 -: -, 0 , 0 3 3 — - - - — - . - 0,000 

1 1,, 105 ......... 

; AA AA-BG EG 
ABSORBANCE. 0.0S9 0,033 0.000 

1 L 1 1 3 

- - : - - ! 
f:EAN = 1.112 • STD,DEV,'= . 0, 005 COEF, VAR. = 0.51 % -
* * * * ' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G 0 0 2 5 



o o 22 55 C O N T I N U E D ; 
AA 

ABSORBANCE O^? ^2 . 0.159 
AA-BO 
0 , 152 

BG 

o •, o •:• •: 

AESORBANCE 

i 

• 2.053 

ABSORBANCE 

AA 
0 , i 5," 

AA-BG 
0. 15" 

BC 

AA 
0, 157 

AA-BG 
0 > 157 0, 000 

_ o P A 

a; MEA 
-* * 
A O 

2, 034 STD.DEV. 0.010 COEF.VAR,= 0.47 % 
******** ************************************************************************ 

O O 22 s 

ABSORBANCE 

6 3 t-6 i / # ^ 5 ^ 
A A 

0 . 247 
AA-BG 
0 » 245 

EG 
0. 001 

5. os; 

ABSORBANCE 

3.035 " 

A A 
0 . 247 

AA-BG 
0.245 

sc.: 
0. 001 

ABSORBANCE 
AA 

- - ' 0 . 2 4 7 
AA-BG 

• 0 . 2 4 5 
BG -

0-001 

- 3 . 033 - - • 

- - T " 
MEAN- 3 .033 STD.DEV.= 

* j * * * * * * * * * * * * * * * * * * 
A G 0 0 2 Z 

0 . 003 COEF.VAR.= 0 .25 % 

ABSQREANCE 

0j. 0 47 

\\ ^ I O/SQ? \ -v- (a~> MOO 
A A 

0 . 004 
AA-BG 
0 . 004 

BG 
0. 000 

.ABS 30RBANCE 
. . . AA 
0 . 0 0 4 . 

A A - B G -
0 . 004 

•.-.-.EG 
.0.. 000 

0 . 049 

ABSORBANCE 

0> 045 

A A 
0 . 004 

AA-EG 
0 . 004 

BG 
0.000 

MEAN= 0.047 STD.DEV.= ' 0.002 COEF.VAR.= 3.53 .% ] 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G O O 23! S 



0 0 2 S '•••>rr 7
 NUEO j 

AE'SORE'ANCE 

1 . 104 

AA-3G 
0 , 032 ,001 

A3'EG 42 ANCE 
AA-BG 
0, 033 

BG 
0,001 

: , 103 
J 

ABSORBANCE 
A A 

0 ,03 0 
AA-BG 
0, 059 

EG 
0,001 

MEAN= 1,109 STD,DEV,= 0,005 COEF.VAR.= 0.47 % 
******************************************************************************** 
AG 0 0 22S3 M i , n i{wfofy'OttA 

ABEORBANCE 
AA AA-BG 

0, 153 
BG 

0. 002 

101 

ABSORBANCE 

2, 1 10 

AA AA-BG 
0. 155 

EG' 
0, 001 

ABSORBANCE 

2, 1 i; 

AA • AA-BG 
r0."l59 

' BG -
V..G, 002 

MEAN= 2,109 STD.DEV. = . . . 0.003 COEF. VAR. = .. 0.38 ..% 
*-** #U************************************************** 
AG 0 030 oH OtoS-OH A 

• #*#*** 

ABSORBANCE 
AA 

0 . 243 
AA-BG 
0.246 

EG 
0. 002 

3:. 093 

'•"vtv:." 
ABSORBANCE 

•7 A A 
-0.2 43 

AA-EG ' 
0.246 -0. 002 .... 

;• 3i. 094 

•ABSORBANCE 

,,11 0 

AA 
0. 243 

AA-BG 
0 . 247 

t:G 
0. 002 

0,010 COEF,VAR,= 0.31 % 
********************** 



O O 3 1 

ABSORBANCE 

: CONTINUED) 
A A 

0. 01: 
AA-BG 
0.003 0,000 

, 033 

ABSORBANCE 

0,04 

AA 
0 , 003 

AA-BG 
0, 0 03 0 , 000 

A A 
0, 003 

A A -EG 
0. 0 03 

BG 
0, 000 ABSORBANCE 

0.04! 

- H 
f'lEAN- 0,040 STD, DEV. - 0 ,001 COEF. VAR, = 3 ,57 % 
***#****************Je************************************************ ******* **** 

A0| OOB2 -t£ -Tl ^(jC^^rQ^fir ABSORBANCE 
AA 

0, 033 
AA-BG 
0, 033 

BC 
0, 000 

ABSORBANCE 
' AA 

0. 033 
AA-BG 
0, OSS 0. 001 

i , 05: 

ABSCjRBANCE 

' - I j , 093 

AA 
0. 033 

AA-BG BG 
0, 001 

MEAN= 1.035 STD,DEV.= 0,004 COEF.VAR,= 0.37 % 
*** *|* ********************* 
A O O O 3 3 05" - j - ~Z-

ABSORBANCE 
AA 

0.172 
AA-BG 
0.171 

BG 
0, 001 

2,. 145 

•AES ORB ANCE 
AA 

0,173 -
• AA-BG 
- 0,172 

•'BG ~ 
-C.-001-. 

•21, 149 

ABSORBANCE 

4: 51 

AA • 
0 . 174 

AA-BG 
0,173 

EG 
0.001 

F!EAi\i!= 2,151 STD, DEV, = . 0.008 '. COEF, VAR. = C, 39 % V , 
****;**************************************************************************** 
A G O O 3-4 



j O O 3 - 4 CCCNTINUED; 
! n * < > 2 A A AA-EG 30 

ABSORBANCE ^ HQOkb ' 0 .232 0,250 0,002 

3.145 

; !i A A AA-EG 2G 
ABSORBANCE 0.253 0,252 0.00 1 

3, 155 

' AA AA-3G BG 
ABSORBANCE 0,252 0,251 0.002 

3, 155 

MEAN* 3.155 STD:DEV.= 0,010 COEF,VAR,= 0,32 % 
*************** 
AG O CO 3 55 ()U V(jC6fy0(l> & 

AA AA-BG BG 

ABSORBANCE U ^ I t>CO&X t M 0.000 0.001 0.000 

0,009 I.OXU 

'! AA AA-BC BG 
ABSORBANCE 0 ,000 0 ,001 0,000 

,| • AA AA-BC - BG 
ABSORBANCE 0.000 . ./' -0.001 -0,001 

0,014 

!V!EAN= .0.011 STD, DEV, = 0,003. . COEF, VAR, = 23.47 % 
******#*****#******#****#**#*******#****** 
AO 003a A/. ^tddbb-Ob ft 

j ' ' AA AA-BG BG 
ABSORBANCE 0,034 0.034 0,000 

j 
1 . 044 

u ~ ::|.-.-;•" . - •;; • • - - ' " AA • ••; AA-BG •.- - - - BG 
ABSORBANCE. - - - .. ._. -0.033 0.033 _„ .0,000 

1. 030 

AA AA-BG • BG 
ABSORBANCE 0.0S2 0.033 ' 0,000 

1, 030 

MEAN* . 1.035 STD.DEV.= 0.003 . COEF,VAR, 
****[******** ******************************* 

A o! C O 3 T 



1 O O 3 ~ 

ABSjSBANCE 

2 022 

•: CONTINUED) 

AA-BG 
0 . 152 

ABSORBANCE 
AA 

0,154 
AA-BG 
0.153 0,001 

2, 040 

ABSORBANCE 
A A 

0. 153 
AA-BG 
0. 152 0,001 

2, 029 

NEAN= 2,034 3TD,2EV.= 0.005 COEF,VAR,= 0,23 % \ 
*********************************************** 

AG| oo3S 9(^-^3 mjOQfrOb-fi-

ABSORBANCE 
AA 

0 , 2 4 0 
AA-BG 
0 . 239 0. 002 

333 

iBSORBANCE 
AA 

0 . 244 
AA-BG 
0 , 243 

".BC 
o, oo: 

3, 051 
J 

ABSORBANCE 
. AA 

0 , 2 4 3 
AA-EG 

- 0 ,241-
BG 

-0. oo: 

3 . 033 

NEAN= • 3 .023 STD.DEV.= 
* * * * * * * * * * * * * * * * * * * * * * 

O O 3 3 T 
A G 

ABSORBANCE 

' 0.027 COEF.VAR,= 0.39 .% 
*****************************************' 

AA AA-BC BG 
0,153 0 ,152 0,001 

2. 030 

ABSORBANCE 
. AA' 
0. 153 

AA-BG 
0. 163 

BG 
0, 000 

2!. 036 

ABSORBANCE 
A A 

0. 152 
AA-BG 
0. 152 

BG 
0. 000 

2|!. 027 

NEAN= 2,031 STD.DEV. 
**•*!* * * * # * * # * # * * # * * * * * * « • 

A G 

0. 005 

4 '"<?3 

COEF.VAR.= 0.25 % 
*********************************** 



0,006 

j AA AA-BC BG 
ABSORBANCE 0,000 0,001 -0,001 

i 

0,015 

• f AA AA-BG BG 
ABSORBANCE 0,000 0,001 -0,001 

MEAN = 0.011 STD.DEV,= 0,004 COEF,VAR.- 39.72 % 
* * * * * * * * * * * * * * # # * * 4 # 4 * ^ ** 

AG o o^ i £-7 ^(jdCfifrnfl 

ABSORBANCE I . d ^ l 3 / + 3 < ^ ° ° 

' 0.004 r > - W 6 

AA AA-BG 30 
0 , 0 0 0 0 , 0 0 0 0 , 0 0 0 

AA AA-EG EG 
ABSORBANCE 0.000 0.000 0.000 

± 001 : AA AA-BG • •- BG 
ABSORBANCE 0,001 "- - - 0. 001 - • - .-0.000-

i^EAN* 

013 

0,005 STD.DEV.= 0.007 . COEF,VAR.= 33,99 % 
******************************************************************************** 

Ad oo^2 ol rf H{jb(ae>~lft 
\ ..- .. . AA ' AA-BC . BG 

ABSORBANCE 0,033 0,037 0,001 

1 , 033 

' AA AA-BG BC 
ABSORBANCE • . • •' 0.033 0,037 0.000 

i j , 033 

I AA AA-BC ' EG .. 
ABSORBANCE - -0.0SS ..' L. ' 0,037.. . . . 0.001 

.1 . 034 

MEAN- 1.037 STD.DEV.= 0.002 COEF.VAR.= 0,19 % 
****!**************************************************************************** 

A G 0 0 - 4 3 

O O -4 3 •CONTINUED) 



HBSjCRBANCE 0,173 0 .174 j . O O i 

h i — -
— • - - • — 

I AA AA-BG BG 
ABSORBANCE 0.174 0.172 0.00: 

AA AA-BG BG 
ABSORBANCE .0.173 0.172 0,001 

i - 1 -59 
" 

riEArj= 2, '753 STD,DEV,= 0,004 COEF,VAR,= 0.19 % 
* * * * * * * * * + 4 * * * 4 * * * * * * * * * * * 

AG GO-*-* (p r*b H'M&'O1* 
i AA " AA-EG BG 

ABSORBANCE 0,247 0,245 0,002 

ABSORBANCE 
AA AA-BG EG 

0,246 0,244 0.002 

]

: AA AA-BG - • . BG ...-. 
ABSORBANCE 0 > 247 . - ••- : 0-.245. — — - . 0 , 002 — -

..\.3̂ ,073 ..• / . . ; _ . •.. . . ' .: ...v ..:.: :. ' 

NEAN= 3,074 STD, DEV.. = 0.007 COEF,VAR,= 0.22 % 

A G o o 4 5 %Me>-d%$ - - -
" ! " AA - " ' AA-EG ' ' ' BG 

ABSORBANCE 1 0 % I Y +- \ ^ . ^ 0 0 - 0 . 0 0 1 .0 ,000 -0 ,001 

cooo C" i TO 9*1 

' AA AA-BC EC 
.ABSORBANCE ' •'. - 0 . 0 0 1 " . 0 ,000 -0 ,001 

• 0 . 0 0 3 

; - AA AA-BC. . EG _ 
AESO'RBANCE ' • ' - 0 . 0 0 2 - 0 . 0 0 1 . - 0 . 0 0 1 

0. 007 

r'!EAN= -0,003 STD, DEV. = 0,004 COEF, VAR, = 39,99 % 
****\* ************************************************************************** 
AGj oo-+e OS -M /jUblc&^b^ft 

(CONTINUED) 



| 

, 077 

AA AA-BG BG 
ABSORBANCE 0•OSS 0.035 0,000 

AA AA-BG EG 
ABSORBANCE 0,036 0,036 • 0,000 

MEAN- 1,072 STD, DEV. « 0,004 COEF, VAR, = 0,35 % 
******* *********** 
AG 0047 05 -r 9- ^OOOfi- 0** 

! AA AA-BG BG 
A - - c n P B A . > j C r 0 , 1 5 9 - 0 ,153 0,001 

' i ' ' 
' 7 , ' OP. 

AA AA-EG EG 
ABSOIRBANOE 0,153 0 ,153 0 ,001 

BSO'f 
AA . AA-BG •• EG 

ABSORBANCE 0.170 . 0 ,159 0,000 

.: 2 .119 - - . . . . . - . ' : ..' . 

MEAN= 2.109 STD,-DEV.= 0,009 COEF,VAR,= 0,43 % 
-*•** *]* **************************** 
AG oo-+s a? r$ HbOGS-al* 

AA ' AA-SG ' " " " BG 
ABSORBANCE 0.249 0.247 " 0.001 

! . . . . . . . . . 
ii . -

31.103 
______ 

; AA AA-BG BG 
ABSORBANCE 0 , 2 4 7 ' 0,246 0.001 

... '. 3.034 , _ ....... .. .. :.' . -

• AA AA-BG EG . 
ABSORBANCE 0,249 0.247 0.001 JSOR5 

3, 1 12 

MEAN- 3.105 STD.DEV.= 0.O10 .COEF, VAR. = 0.31 % 
****'* **************************************************************************-

AG oo49 [fl d&e>-&9ft 

0 0 4 9 ( CONTINUED ) 



, j p-^"?*?^ A A AA-BC EG 
ABSORBANCE 0.002 0.00 1 0.000 

0,015 
'i 

j AA AA-BG BG 
ABSORBANCE . 0,004 0.004 0.000 

MEA!NI = 0,027 STD» DEV . = 0,0 IS COEF,VAR,= 55.54 X 

A G O O S O ' -y-/ HteObd-W7? 
' i AA AA-BG BG 

ABSORBANCE 0,050 0.0S9 0,001 

j , ICS 

) AA AA-BG EG 
AF=ORBANCE 0.05 0 0.0S9 0,001 

i 

l i . l 03 

• j AA AA-BC • EG .. .., .... _• 
A ^ M P E A N O E 0 . 0 9 0 • 0 . 0 9 0 - - • - 0 . 0 0 1 . 

' I" 
i 

; 0 

MEAN= 1.111 STD»DEV.= 0.005 COEF.VAR.= 0.43 % 

***4**************************************************************************** 
AG o o51 A£> r n 4b6t0t>'°q* 

; ToL AA AA-BG BG 
ABSORBANCE . 0 . 1 7 1 0 .170 0.002 

j • . 

- - - -
AA AA-BG EG 

ABSORBANCE , 0. 173 ' 0.172 0.001 

2.1 53 . ..... - . .„ ' ..; . _ ... _.. • .... . . 

AA AA-BG BG 
ABSORBANCE 0.174 . . 0,172 .0.002 

^EAN= 2.144 STD,DEV,= 0,015 COEF,VAR.= 0,71 X 
*/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

A G 0 0 5 2 
\ ' 

1 . 0 0 5 5 22 (CONTINUED) 



. AA AA-EG BG 
ABSORBANCE 0.253 0.251 0.002 

3. 1 55 

PIE AN = 3 .150 STD, DEV. = 0 ,010 COEF. VAR, = 0.33 
************************ 

AG oo53 jo c t-hfa,C-h<m 
' i ALA/J A A AA-BC BG 

ABSORBANCE O ^ f ' 0.004 0,005 0.000 

_J:«f ...p::ŷ 3,̂  
I ' AA AA-BG BG 

ABSORBANCE 0.003 0,003 0,000 

0 }, 0c=3 

AA AA-BG • BG 
ABSCjRBAINiCE •. : 0 , 0 0 3 .- - • 0 , 0 0 3 - 0 . 0 0 0 

01. 03 34 

'MEAN= 0 . 04 1 STD ,• DEV. = 0,013 COEF , VAR , = 31.53 % 
************************ **»*#*^ 

AO cos-* io -hi ^^acrh&n 
dRBANCE 

AA AA-BG . EG 
ABSORBANCE ' " " T 0 .037 0 ,037 0,000 

11.054 
" 

.AA AA-BG BG 
ABSORBANCE 0. 037 0.. 037 0 ,001 

, " 1.. 033 

" AA • .AA-EG • EG . 
ABSORBANCE , . .0. 083 0,037 0.001 

• ll, 034 

F!EAN= 1,034 STD. DEV, = 0.001 COEF. VAR. = 0.05 % 

******************************************************************************** 

AG OQ55S i Q f ^ WfCOCAU" ^ 



A G O O 
j AA AA-BG BG 

ABSORBANCE 0,173 0,172 0,001 

2,142 

1 
ABSO'REANCE 

AA-BC BG 
0,170 0,00. 

, AA AA-BG BG 
ABSORBANCE 0.171 0,170 0.00 1 

- - - - -
NEAN- 2,132 STD,DEV.= 0,014 COEF,VAR,= 0.35 % 
* * : * * ! • * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' * * * * # * * # * * * * # * * * * # * * * * ^ 

AG oo56 lo-fj ^^acJisn deep-
• • I AA AA-BG BC 

ABSORBANCE 0.234 0.233 0.001 

2], 330 

I AA AA-BC EG 
ABSORBANCE . .. . 0 . 2 3 5 - . . 0 .233 .--.-O-, 002 _-r-

2jj. 931 

JREANCE 
AA AA-BG EG 

AB SO RE ANCE 0 .234 ~ 0 ,"232 " . ~ " 0 7001' 

2,91 7 

MEAN= 2,925 STD,DEV,= 0,008 COEF,VAR,= .0,23 % 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A G j o 0 5 7 /1 ^^raahto 

| h | / AA AA-BG EG 

ASSONANCE i - i 5 W 0 ~°*° 0 1 °*° 0 1 " C ' C C I 

°-0C3 c~\.uw 
7 AA AA-BG . BG 

ABSORBANCE ' • " ~ : " - 0 , 0 0 2 ' ~ " -0,001 -0,001 

-cl013 

AA AA-BC EG \ 
ABSORBANCE -0,002 0., 000 -0,002 

-oi003 

NEAN= -0.003 . STD.DEV.= 0,010 COEF.VAR.= S3,39 % 
****************************************************************** + **********•*** 

: \ r \ r \ "=T O 



j O O S S (CONTINUED) 

ABSORBANCE \ \ ^ ( ^A^taC^1™ 0,034 

j 1.054 

AA-BC 
0 . 0E5 

BG 
•0.001 

ABSORBANCE 

1 . 050 

AA 
0 . 034 

AA-BG 
0 . 0S4 

EG • 
•0.001 

ABSORBANCE 
A A 

c. oes 
AA-BC 

o, oes 
BG 

0. 000 

1 . 031 

MEA'N= 1.045 STD.DEV.= 0,012 COEF,VAR,= 1.15 % 
************************************^**************t***********^*****^***^^^^^^^ 

AG O 0 5 9 // f V 
| AA AA-EG BG 

ABSORBANCE 0.167 0.167 0.000 

2. 036 

ABSORBANCE 
AA 

0. 166 
AA-BG 
0. 166 

-EG 
0. 000 

2. 076 

ABSORBANCE 
AA 

0. 166 
AA-BG 
0. 165 

BC 
0. 00 0 

2, 079 

MEAN= .2,080 STD,DEV.= • 0.005 COEF.VAR.= 0.24 % 
**************************** 

AG ooeo n +3 €ALJr&£~hO'i 016-
AESOREANCE 

AA 
0.248 

AA-EG 
0.247 0. 001 

3. 108 

ABSORBANCE 
A A 

0.248 
AA-BG 
0,248 

EG 
0. 000 

3. 119 

ABSORBANCE 
AA 

0.249 
AA-BG 
0.248 

EG 
0. 001 

.3i125 

MEAN* 3.117 STD,DEV.= 0.009 COEF.VAR.= 0.2S * 



AG o o e. i CCA/ 1 9'- V 
\ AA AA-BG BG 

ABSORBANCE 0,155 0.135 0.000 

f 

- \ - - - - -
j AA AA-BC BG 

ABSORBANCE • 0,155 0-155 0.0^0 

. . . . . . . , 

AA AA-BG BC 
ABSORBANCE 0,153 0,154 0,000 

1.320 

NEAN= 1,331 STD,DEV,= 0,010 COEF,VAR,= 0,53 % 
*********************** 
AG OOS22 ^ C ^ ^ 

.; . AA AA-BC BC 
ABSORBANCE -0,001 0,000 -0.001 

0.002 
1 

! AA AA-BC • BC • 
ABSORBANCE - -0.002 --- --- 0,000 -0.0C2--

i . • . . . . 

>5 oj. oo: 
; AA AA-BG BG 

"ABSCjRBANCE - 0 . 0 0 1 ' " "' 0 . 0 0 0 ' ~ " " - 0 , 0 0 1 

0,002 ' ' ; ' 

MEAN- 0.0 03 STD,DEV.= 0.002 COEF,VAR,= 53.09 % 
**"**}*******************'*********************************** ****** 

ef)d of sun W^s-Jlito 



I-' •'• •"-> i. " r 0 7 

••PODUOTP H«r 
i. r • IJ.S / i. 6 .• 

C r •'.!»"! '•' h e d 0 5 / 1 / 8 '~* 
T 1 me : I 1. 2 
F i - ' / c e s ^ i n ' ? o r ofc.ooo 1 :: 

6 a Hi P i. C ode P r e o a r a t i o n C ]. 1 e n t I Ci D a t e 
rle t hod 

! ! .j p 1-160 60 05/16/59 

0 . 5 PP6 !-.! -• 'I 50., 5 0 5 / I 6/69 

1.. 0 P P B UIS2 5 1 .. 0 05/ 16/S9 
4 2. 0 PPB WS-5 62. 0 05/16/ r-9 
5 5 . 'J PPB UtS4 5 5 .. 0 05/L6/69 

icv - 5 TC \' ICV 05/16/89 

CAL BLK ICB ICS 0 5 / .'. 6 / 8 9 

2 ; 0 PPB C C V CCV 05/16/39 
•u CAL p.! C 0 8 CCB • 0 5 / .1.8 / 3 9 

1 0 p.=? DBW DBW 05 / 16/39 

i. 1 8 ''̂  0 50 56 -01 f l ^ p r ^ t i p y 4 6 0 6 8 - t A Q 5 / L 6 / 8 9 
•i 2 •S'̂O 5 0 5 6 - 01 52 M e r c u r y 4 6068-IAD 0 5/ .1 6 / 8 9 

i. 7 SID 5056-0 1 D8 M e r c u r v •0.6068-IAS 05 / .16/39 

1 4 -:•,. o PPB CCV CCV 0 5/ .1 6/39 

15 : CAL.. BLK CCB . CCB . 0 5 /-16 / 3.9. 

i 6 -01 X X X X X * 05/16/39 

i_ '7 P. Q n 5 0 5 6 - '5 2 5 M e r c u r y 46063-2A 05 / 1.6/39 

1 8 -.•-»n M e r c u r y 46068-3A 0 5/16/39 

19 ! 890 5056—0<i. M e r o u r y 4606B—4A 05 / 1.6 / 39 

20 690 6 0 5 o — 0 5 s M e r c u r y 4 606B-5A " 0 5 / 1 6 / 3 9 

'I: ! . 890 5056 —06 s " M e r c u r y 4606B-6A" '05/16/89 

390 5056—07 6 M e r c u r y 4606B-7A 05/1 6/8c' 

5056-OS M e r c u r y 4.6068-3A 05/16/39 

2. 4. 6 90 5056-09 M e r c u r y 4606B- QA 05/16/89 
- sr, - 0 ' X XXXXXX 05/16/89 

'"'6 2. 0 PPB CCV CCV 0 5/16/89 
7 CAL BLK. CCB • CCB 05/16/89 

28 - 0 c* . X XXXXXX 05/16/39 

29 5 C ,0 5056-10 S M e r c u r y EXTRACTION DUB5/16/89 

7-0 690 5056-11 5 M e r c u r y EXTRACTION BL.0 5/ 16/39 

51 2 .. 0 PPB CCV CCV 05/ 1.6./3 9 

CAL SLK CCB CCB 0 5/ 16/8 9 



So 

SEQ NO: 

RUN ID 
DATE 
NAME 
ELEMENT 
INSTR 
METHOD 

Skinner & Sherman Labs 
COLD VAPOR ATOMIC ABSORPTION 

MERCURY BENCH SHEET Pg of 

MERCURY 
Ml 
HG 

WAVELENGTH - 253.7 

STANDARDS PREPPED 
DATE ; 05-i^-g7 
STANDARD SOURCE 
CALIB: to pptv MM 
ICV : XJC<S-S CO-s/ioo) 
CCV : ppb 

nm 

CALIBRATION TIME:(0j_Z9_ 
BLANK 
0 .5 ppb 
1.0 ppb 
2.0 ppb 
5.0 ppb 

PK HT{mm) 

EfeE 
tAO 

SAMPLE ID 
1 I C V - 5 (1 :1) 
2 BLANK • 

CLIENT ID 
ICV 
ICB 

PK HT(mm) CONC(ppb) COMMENT 
5 ( ZJ-z. CUD SMt ut.o% 

1 —o ,o 5-21 

7 _ 
8_ 
9 _ 
10 
11 
12 

7 ^ X " ? ? ^ 
— o-z_ 

"^7 

ft ME. 

^6 2Z 
J2_ 

5 ^ 5 1-1 

M C X «S3 
16 
17 
18 
19 

- o 7 
l2_ 

—Of 

, 2Q - ,, VJ/_ T I L 
I 2iy^fcy^^pg 
1 22 - O l 

? 3 F 

23 
24 

26CC7 

—O.OS-2-

TTTT 
2 7 ^ 0 ? < 7 & ! r - O H ^ > 6 
2 8 """"̂  
29 
30 
31 
32 
33 
34 

— o-z. 3 t 3 -O,o 52. 

- Q . Q 5 ^ -



iii 

/ Skinner & Sherman Labs 
SEQ NO: °)Ofr COLD VAPOUR ATOMIC ABSORPTION 

MERCURY BENCH SHEET Pg -2. of 7-

SAMPLE ID CLIENT ID 7 HT(mm) 
7T 

L4O& —oZ 
—on a 

pa Z / 7 

-oil* 
—on-

\i \ 
9 
31 
JO. 

32 

CONC(ppb) 

0. So-Z. 

'Z.OO 

fig 

COMMENT 







i 



CN 

to 

EEr'£r _ - • \1' • 

'S •' r i ! i i-i?Ji! 

' r ~-

,•• 
— I -

- - j ;-

;-:-+-; j-rr. 

i - - - r - • 

H 

; -1 

0 

rrrr*—!r 

: „ . r : . 

._.JL:. 

:r.'::v;!\r__ 
•4;l-

-2i : ; r . j : ;2: . i ; : . ; j : ; '™ 

i j 
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SKINNER AND SHERMAN LABORATORIES PAGE 1 Of 

TRAACS 800 SYSTEM BENCH SHEET 
CYANIDE ANALYSIS 

DATE: <r//?/ff? 
ANALYST i 1 ' 
METHOD NAME: 

STANDARDS: 
ICV 
CCV 
DIST STD 
ICB/CCB 

NAME 
ICV-6 
200 PPB 

CAL BLK 

SOURCE 

RUN IDENTIFICATION 

PREPARED 

POSITION LAB ID SAMPLE ID 

01 PRIMER 400 PPB 
02 STDl 20 PPB 
03 STD2 40 PPB 
04 STD3 100 PPB 
05 STD4 200 PPB 
06 STD5 400 PPB 
07 HIGH STD 400 PPB 
08 LOW STDl 40 PPB 
09 LOW STD2 40 PPB 

10 ICV i ICV-6 
11 ICB l CAL BLK 
12 DIST STD 
13 CCV t 200 PPB 
14 CAL BLKi CAL BLK 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

COMMENTS 

ABS: O'UL, 

~a(Q 

-cn, 

-Or 

Reviewed: Date: ver 2.0 5/89 

1 



c 
o 

P 
e 
a 
k 

H 

70.. 

56 I 

40 

30 

20 -

0 

..••A 
.A 

0,0 

TRAACS 800 Calibration Curve 
B:8913903,CHR analy. 1 

cyanide ••X 

100.0 200,0 300.0 400.0 

ug/L 

-», 

ID 

CO 

CO 
-0 
i—L 

w 
<l 
o 

x 
H 

£u 
Ui 

cr 
m 
IB 
3 

UI 

< 
ID 
a 
c t 
• 
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jPK 3 CP 3 typ C 
1 
i 
i 

PK 4 CP 4 typ C 

"PK 5 CP 5 typ C 

PK 6 CP 6 typ C 

PK 7 CP -7 typ H 

PK 3 CP 8 typ L 

PK 9 CP 9 typ L 

PK 10 CP 10 typ 5 

PK 11 CP 11 typ S 

PK 12 CP 12 typ S 

--PK 13 CP 13 typ S 

PK 14 CP 14 typ S 

PK 15 CP 15 typ S 

PK 16 CP 16 typ S 

PK 17 CP 17 typ S 

PK 18 CP 18 typ S 

PK 19 CP 19 typ S 

PK 20 CP 20 typ S 

TPK 21 CP 21 tvn S 

N 

- 400.1 N 

-404.0 N 

42.63 

41.69 

31.91 

0.7539 M 

188.6 

201.5 N 

1.700 II 

•0.5475 H 

-3.978 H 

-3.387 il 

-3.387 M 

-3.505 tl 

-3.742 M 

-4.451 M 



+ 

24 CP 

-K 25 CP 

5K 27 CP 

tft 2? CP 

I PK 
i 

+ 
iPK 

jPK 
j 

30 CP 

31 CP 

32 CP 

IPK 33 CP 

IPK 34 CP 

!*K 35 CP 

36 CP 

37 CP 

22 :yc 3 

23 typ 3 

24 typ 3 

25 typ S 

26 typ 3 

27 typ 3 

23 typ 3 

2? typ 3 

30 typ 3 

31 typ 3 

32 typ S 

33 typ S 

34 typ S 

35 typ S 

36 typ S 

37 typ S 

PK 38 CP 38 typ S 

PK 39 CP 39 typ 3 

PK 40 CP 40 typ S 

PK 41 CP 41 typ S 
i 

IPK 42 CP 42 typ 3 
f 
t 
i 
i 

! 

PK 43 CP 43 typ 3 

PK 44 CP 44 typ 3 

"PK 45 CP 45 typ S 

PK 46 CP 46 typ S 

•PK 47 CP 47 typ 3 
l 
l 

T 

-6.344 il 

-5.393 il 

137.0 

-8.474 n 

-8.592 « 

-9.775 it 

16.72 N 

179.2 N 

_- at\ 

-3.000 M 

32.46 

14.33 N 

7.024 N 

94.69 N 

99.42 N 

-2.322 5. 

-7.764 fl 

-3.000 tl 

-7.527 Ii 

-1.730 » 

196.3 N 

-3.237 n 

-2.913 H 

-6.699 H 

-4.097 M 

iPK 48 CP 48 typ S ,33.35 N 
l J ; O • ' -
'• ! * , '1 1 

-7.764 il jPK 49 CP 49 typ 3 

|pK 50 CP 50 typ 3 -8.329 M 



Time: 16:24; Date: 05-19-3Y 
Operator: NEEDHAM -

Comment: CYANIDE AT 30 SAMPLES PER HOUR 

L n a n n e?. 
Base: 
Ga i n: 

Base d r i 
Carryovs 
Gain d r i 

I n i t b 
PK 1 CP 
j R s l Abs 

PK 2 CP 
PK 3 CP 
PK 4 CP 
PK 5 CP 
PK 6 CP 
F t 7 CP 
PK S CP 
PK 9 CP 

Tt c o r r e c t i o n 
r c o r r e c t i o n 
f t c o r r e c t i o n 
ase 

1 t y p P 

PK 
PK 
PK. 
PK 
PK 

$ 

pi 
PK 
PK 
PK 
PK 
PK 2: 
pi 2: 1 

PK 
PK 
PK 
PK 
-PK 
PK 

t 

PK 
PK 
PK 
PK 
PK 
PK 

,1 

PK 
PK 
PK 
PK 
PK 
PK PK 

10 
1 1 
12 
i T 

14 
15 
16 
17 
IS 
19 
20 
21 

24 
25 
26 

23 
29 
•30 
31 

34 
T cr 
• j j 

•36 
37 
3a 
39 
40 
41 
42 
43 
44 

CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 

2 t y p 
3 t y p 
4 t y p 
5 t y p 
6 t y p 
7 typ 

typ 
t y p 9 

10 
11 
12 
13 
14 
15 
16 
17 
13 
19 
20 
21 

24 
25 
26 
27 
23 
29 
JO 
51 ^ 

C 

c 
H 
L 
L 
S 

ty p 
t y p S 
ty p S 
typ 
t y p 
t y p 

b 

b 

S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

t y p S 
ty p S 
ty p S 

typ 
typ 
typ 
typ 
typ 
typ 

2 typ 
typ 
typ 
typ 
typ 

t y p S 
yp ; s -

32 t y p 3 
33 t y p S 
34 t y p S 
•35 t y p S 
•36 t y p S 
37 t y p S 
•38 t y p S 
39 t y p S 
40 t y p S 
41 t y p S 
42 t y p S 
43 t y p S 
44 t y p S 

65 
40 

cyan i de 
LIQ /L 

made 
made 
made 

309 
392. 9 
0. 26 
20. 92 
40. 93 
100. 9 
199. 2 
400. 0 
403. 2 
41 . 55 
42. 06 
82.36 

0.9429 
.189.5 
201. 7 
1 . 436 

-0.00744 
-3.430 
-2.316 
-2.811 

-3.152 
-3.356 
-4.439 
-5.736 
-4.774 
133. 4 

-8.626 
-7.954 
-9.136 
17.51 
180.7 

-5.947 
-7.337 
•33. 37 
15. 49 
7.717 
95. 99 
'. 100.4 
-2.005 
-7.063 
-7.278 
-6.793 

-0.9477 
199. 1 

-8.315 

M 

M ĉ r>> v 
M etcSDCfe-oi 
M -O»0 

M - o l 
M -CM 

-CR 

ccO CO 

4 
A 



gKINNER & SHERMAN 
LABORAT RIES, INC. 

gOO SECOWJ MVE., BOX 521 
; WALTHAM, MA 02BMA LOG - CYANIDE - SPECTROPHOTOMETRY METHOD * 

SKINNER & SHERMAN LABORATORIES 

SDG # 

3 a te analyzed_ 
page / of / 7 

-QJ-
Time )1\(Q 

ML USED ABSORBANCE 

Date distilled_ 

Analyst 

UG/L CN 
;td0 
5tdl 
;td2 
5td3 
5t<34 
5td5 
5td6 
5td7 
ICV n.: to 
ICB/itx/ 

(Blank) 
ML_ 
ML_ 
ML 
ML 
ML 
ML 
ML 

r 

UG ;Q UG/L 
"UG ̂  UG/L 
"UG UG/L 
"UG /Q9 UG/L 
"UG_2£22_UG/L 
"UG Tnn UG/L 
UG UG/L 
"UG UG/L 

3ist.Std 

CCB( /2-. ZX. 

UG UG7L 
"UG -2ĵ Q UG/L 

SAMPLE #: EPA # 
Dist .blank 

CCV2- ̂ -.HQl UG UG/L 

SAMPLE f: EPA # : 

CCV 
CB 
CV,| source: 

UG UG/L 

CALCULATION 

UG True value: 
Note: ML USED and UG/L CN r e f e r to 250 ML standard or d i s t i l l a t e 
Calibration standards pff^eparation date: 
COMMENTS: 
APPROVAL: 
Run ID*: 

UG/L 



Notebook No. 
Continued From Page 

12Q 

Signed ' Oate 
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DOCUMENT # WATERS PREP LOG 

PREP BATCH # 

ANALYST /fF-

REVIEWED BY 

LCS SOURCE Digest 1 (GFAA) 
Date jr-/r-t9 

Digest 2 (ICP) 
Date tr-/r-<t? 

Digest 3 (Hg) 
Date t^/fc;^/^ 

Description 
C o l o r / C l a r i t y 

C l i e n t ID Lab ID 
I n i t i a l 
Vol(ml) 

F i n a l 
Vol(ml) 

I n i t i a l 
Vol(ml) 

F i n a l 
Vol(ml) pH 

I n i t i a l 
Vol(ml) 

/ &0 1.0 ioo C'S-ftTyjPssH . Shu* 

1 1 J 1 
-Oi:AS f 

I 
- w ~ sv TV s-o 

" 03 1 
- Oi 

- rfi • • - Qr 
=-64-

/ 

zJA. -Of V I V 
/VO /&!) / f i i ) /fa) 
I 90 /(iH) 

• 
ty. M - II SD so 5-V SD I y N f f (J 
idsu /IH> /(h) / «UJ --

M Jo-o /<*> )H) 1 O o • 
r — — . 

— • —— . .. N / 
h 

: " !'• ; * 

! .I' . •• 
' 

U i 



f SHERMAN 
LABORAJ „?»ES INC ' 

• WALTHAM. MA 0^s | E P T 0 X EXTRACTION 

Case No. # PfOMrt, H 
Sample # Ql Q e, 



•j.;/ SKIVER & SHERMAN 
LABORAT <VES INC 

j > J WALTHAM, MA 02254 

. Case No. # <?<7(?S'OS'& 
i\V Sample # 

EP TOX EXTRACTION 

JLL 
\ PH Before 

g 1̂ ML HOAC Added 
* W PH After 

s 
y ? / 

. 7J-p 
/ r 

1 

S-.DI 

4>o?. J 

j pa Before 
2 $1 ML HOAC Added 

. i3 PH After 

5~«ro 
10 

^ , 7r 
70 

s.n 
10 
r<o<f 

lo 
s-.ir 

<u 
LPH Before 

1^1 ML HOAC Added 
H S\ pH After 

A .PH Before 

^ / 

5" 
5,30 1 

10 
5'r3 
/r 

or 
1 0 \ 

ML HOAC Added | 10 10 JO 
5V7 



D01 

g//£__ Jjrte * _r?05d50> . fUan'lyn &n*ecc^ 

-flow -(jOmL/min 

Q r. weiqhe d upl in tcrabber -time 

DID JO.20 3 36nvns. 

OH [o.io4 $00 ml 30m inb. 

03 (O'JOE.. SOOtY)/ 30mins * 

01/ l0O/9 $60 ml 30mm < 

}Of) iQ.036' SdO m I . . 30nuns . 

'̂ liiiZ.~.̂ Wo^^ZZ. . 
... tfrweighed _JoLinj&rubber .jbri£ 

^O^ZZZZlQ^ ZiS~. l.~$Orr)\ _ - - ZOmmS, 

ol ZlZJojJq <fflmI 36fn>o%, 

6% ~TOA10 ffOOm I 1 ___ 30minS, 

J OS 10.202^ '5"p6m I * Jdm/ ns, 

• \ . ! t . 

\ 



SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: {j^ VVrlCir^ STfl*>pi0iZO 

DATE PREPARED: 
PREPARED BY: 

FINAL VOLUME: lOO «Si 

MATRIX: 3 %HNQ3 
%HC1 
Other 

ELEMENT SOURCE LOT# 

MLS ADDED: _3_HN03 
HC1 
Other 

STOCK CONC VOLUME FINAL CONC 

1 

Cr 

Cr 

( Cr 

" cr 

or 

16 ^firry lA. 

5% 

hppro 

Jj2lL 

)tr?l 

Unl 

O.o5% 
W lrr)l l*o Mb 

inn I loofph 

Oh fa 

SOURCES: S=Spex F=Fisher B=Baker R=Ricca 0=Other ( i d e n t i f y ) 

X. 



SKINNER & SHERMAN LABORATORIES 

STANDARDS TRACKING LOG BOOK. PART I I . 
STANDARDIZATION AND PREPARATION OF SOLUTIONS, CYANIDE 

^ a r d i z a t i o n vith 0.0192 N AqN03 (1.0 ML = 1.0 MG CN) ; 

Page fc) 

e By_ Volume of stock solution titrated; Volume AqN03 required: 

O.OO 0.00 

ralculation: 

/o rvtjj . cfT7S 

•olume of stock solution required for lO MG CN i s /tlaoSML 

Calibration Stds: Add 50 ml of 1.25 N sodium hydroxide solution 
o each of the required number of 250 mL volumetric flasks, 
dd quantities of the 5.00 ug/mL CN standard solution as listed 
elov and dilute to volume. 

mL standard solution Micrograms CN uq/L CN 

0 
0.5 
1.0 
2.0 
5.0 
10.0 
15.0 
20.0 

(Blank) 
2.5 
5.0 
10.0 
25.0 
50.0 
75.0 
100.0 

0 (Blank) 
10 
20 
40 
100 
200 
300 
400 

Preparation of dilute standards: 

Standard ID Date By Concentration,MG/L CN Preparation information 

>feft^^sb 6jfi J*J SP- /D.QQTJ^ 
- xok sin _ _ _<f~_ . ZCL«*JSj£QZ^^^J-^ 



SAKPLX DZLTYXnt CROUT (EDG) 
TRXFTIC xrroKx <TKJ COVER BSEET 

Contract Ko.: 
Code: SKJNE* case Ko.: 

r o l l s*xple Analysis Price in Contract: $ ) ftft.lfS " 

W W ^ 1 ^ce ip t Date: a f a f o , , 
in first shipment of (Kti/DD/YY) 

s&vples received under SDG) 

Last SatipJe i „ SDC: 
(Highest m Sample J.'unber 

in last shipment of • 
staples received under SDG) 

H(0Q(oR~c]A sample Receipt Date:* ^ / t f j ^ j 
(KH/DD/YY) 

rPA sample « t o b * „ i „ the SDG (l isted in alphanumeric order): 

vv 

* 

7 

e 

f 

* 

• 

~• I 

/.A 

> ' 94 
IP 

U 

1< . 

W _ 

1* -

w 

IS 

1* —_ 

20 

Kote: There are a aaximua of 20 f i e l d simples kn ah SDC.\ 

Attach Traff ic Keport, to this f e r » in alphanumeric order 
( i .e . # . the .order l i s ted ©n this form). 

Sample Custodian 
Date 



U.SJ ENVIRONMENTAL PROTECTION AGENCY 
CLP Sample Management Office 
P.Oi Box 818 -Alexandria, Virginia 22313 
Phone: 703/557-2*90 - FTS/557-2*90 

i 

• SAS Number • ••• 

SPECIAL'ANALYTICAL SERYICE 

PACKING LIST 

Sampling Office: 

fi CQ',M TE 
Sampling Date($): Ship'-ToiS fai'n/t*A <*/*/ v 

.... Sad: 3 c w c / /^c. i 

• Attn: /%M/£Yrt 'foAi^cA 

For Lab Use Only 

Date Samples Rec'd: a 
Sampling Contact: 
T*V/V "7>; Pa xti/t 

Date Shipped: 

Ship'-ToiS fai'n/t*A <*/*/ v 

.... Sad: 3 c w c / /^c. i 

• Attn: /%M/£Yrt 'foAi^cA 

For Lab Use Only 

Date Samples Rec'd: 

(name) 
Site Name/Coder 1 : 

Ship'-ToiS fai'n/t*A <*/*/ v 

.... Sad: 3 c w c / /^c. i 

• Attn: /%M/£Yrt 'foAi^cA 

Received By: : ! 

\ f * U U — w ( O :— 

(phone) —rr 

Ship'-ToiS fai'n/t*A <*/*/ v 

.... Sad: 3 c w c / /^c. i 

• Attn: /%M/£Yrt 'foAi^cA 
/ 

Sample 
Numbers 

5.- notour/} 
7. 

9. 

10. 
11. 

12. 

13. 

1*. 

15. 

16. 

17. 

18. 

19. 

20. 

Sample Description 
i.e., Analysis, Matrix. Concentration i.e., Analysis, Matrix, concentration ! - \ Kecej 

Sample Condition on 
Receipt at Lab 

- /JoTw«rT accr&cy 

l l 

For Lab Use Only 

White - SMO Copy, Yellow - Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy 



M SWS 

Thermo Analytical Inc. 

Skinner & Sherman Laboratories Inc. 

300 Second Avenue 

Post Office Box 521 
Waltham. MA 02254-0521 

(617)890-7200 

FAX NUMBER: (617) 890-3883 

F A C S I M I L E C O V E R S H E E T 

DATE: 22 May 1989 

TO: NAME: Pe t e r DiPasca 

COMPANY: 

LOCATION: NJ 

FAX NO: 1-201-225-7037 

VERIFICATION NO: 

FROM: NAME: Kir* PnrAy 

SITE: SKINER/Waltham 

NUMBER OF PAGES: 2 

REFERENCE: SAS 4606-B 

(including cover sheet) 

Peter — 

Here are the results for samples 
1-9 from SAS 4606-B. The Data 
Package for the SAS i s complete 
and w i l l be FedEx'd out tonight. 
Call me i f you have any questions. 

— Rick 



1 z 3 4 5 — 3- •^8 — 9 

As IS."}-

<5CO <*5cX> <6co <^oo 

do 144 4 0 I©-4 -*.± aa-3> 

cU < S O Ik-8 &g t o o <6-o 

4 V 4 \o\o 94-4 

He, <o-2 <o-a < C D . 

l. Z \ A <\ • i < \ • i < \ * \ <v-\ A-O 

< ao 46-9 

P H Co-O) V 2 . 5-8 a 
> "ZOO > l D O > 7 - 0 0 >zoo >Zoo 

CM <L <1 <L <1 



U.S. ENVIRONMENTAL PROTECTION AGfcNCY 
Contract Laboratory Program *"p ( 1 4 S~ 

MEMORANDUM 

SAMPLE MANAGEMENT OFFICE 

• TLtJU. Go f\S VV\-Ur^ ( f l ) 

DATE: 

TO: 

FROM: 

4 , 1989 

SAS Candidate Laboratories 

Anne M. Babyak, Coordinator 
Analytical Services Group 

SUBJECT: SAS Solicitation for SAS No^. M f r O k - S . 

- PLEASE READ THIS ENTIRE PACKAGE CAREFULLY -

The- enclosed package is for your review. Please contact me at SMO by 

-rw!k!3t^ Tfcfe \ - - VKV E S T'1 0 cxpress -yo,-r i ^ e ^ n ^ i d m ? l n SsAS. If your laboratory does not wish to bid contact me tt SMO 
with your "NO BID" response. Transmit your bid by telefax, jf possible, to (703) 083-0378. 

OTHER 

o. 

0 

o. 

o. 

1*4 A j u ^ fcUt^foptf fcorVi 

of SAS per-sample Negative Considerations will be assessed at 
price per day that data is late. 

Note; This agreement is a subcontract with Viar and Company under EPA Contract 
No. 68-01-7253. Award of this SAS Subcontract is subject to the review and approval of 
Viar and Company's Project Officer(s)/Contracting Officer(s). 

2/14/89 

P.O. Box 818. Alexandria. Virginia 22313. Phorw: (703) S57-24WTS-8-557.249Q 



AS Hit} *Wu*r H 

1 ^ : 703/^.2^ - FTSW-249C 

S?£CIAL ANALYTICAL SERVICES 
CU«r.t Re-quest 

| 1 Rcsiotu: Tra.*.iminal 
* 

A. £PA Resion/CH«nti 
S. RSCC Re?,-54er.u::vej _ 

Telephone Rarest 

0. Da:s cf R^u«*5. 

Siw Name: 

•=-..|. t i v t 

P U » pr**!. below * « * * - «f « w ^ * ^ g ^ S ^ t ^ i 2 ^ 

| irtf ormatic-n *s n*e4*d. 

1. Generil description of iftaiyticai Mfvica request^ !f i l description o: inaiynca; MI-TOT r«Hu«».™« — — -r 

Definition wd number ol work unl« Involved faptdly whether whole »rnple>i>« 
S L " wither orjuto or Inorganic whether .queoui or «oU end "dtaenu. 
»nd whether low, medium or high con«entr»ti«nJs 

i i fan CatAL ~ j ID far,*, Ayi^xr j 15 tarlflm frfl 



£ ' d 85=10 63/92/^0 N 0 S I Q 3 Ud3 WOiid 

4. 

5. 

6. 

7. 

EsTima:^ cV.<U> m«J -ethod of shipment: / ar.s .T.C..IW>. w» f - / C 

W-m ' ^ M i7»*M; 
this program;: £W •* fitf 

« So~=lai technical Instruction* (11 outside pro outside protocol ftqulrtmtftts, J?«*y Compound 

5. a o r t a l ^ 0 ^ - . ; S ^ ^ ^ ^ S h r t a ^ S ™ ! ^ ' - - * -
porta, ChaLn-ol-Oistody documentation, etc.; B not ^" * , bvTleit to pfcgram dlacretiocw 

10. Other CUM additional sheets or attach supplementary 
Information, «u needed): 

11, Name ol sampUns/sMpplAg contact: 

Phone: 



N0SIQ3 Ud3 W03J 

13. f̂ " Rfl^Jife^enjj Limits 
i I>.JU* (?0»~*~>t ae Canegfitraticn) Frequency Q* Audita ._ la-,,—-•* q^ ̂  

_ [ ]U,vJr ty.cUj^ 

Fleas* 

que 


